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INTRODUCTION 


Some of the many books that have been written on servicing and 
repairing Chevrolet cars devote considerable space to fundamental 
theory and operation of the different units. Other books emphasized the 
repair procedure of only certain parts. Both types of books undoubtedly 
were of value to certain groups. However, there is an ever growing 
number of men who do not have time or inclination to read a scholarly 
discourse on automotive theory. Such men are looking for information 
that will enable them to make an easy job out of a tough one. What short 
cuts and shop kinks can be used to speed repairs; what can be done to 
get better than normal speed, power and economy from an automobile. 

It is on such points that emphasis is placed in this book. While not 
neglecting step-by-step procedure, many special time and labor saving 
shop kinks, used by top flight Chevrolet mechanics, are described in 
detail. 

In this way, considerable time will be saved in making repairs, but 
of equal importance, no money will be wasted in discarding parts which 
with a little ingenuity can be made to last for many thousands, of 
additional miles. 

When discussing the various repairs and adjustments, the use of 
specialized equipment is avoided. The reason being that procedures 
vary with each make of equipment, and in addition many shops and the 
car owners do not have such specialized equipment. As pointed out 
in the text, automotive machine shops will be glad to do machining 
and other jobs for the small shop or car owner when needed. 

Mechanics unfamiliar with the Chevrolet car will be amazed at the 
ease and simplicity of repair work on the Chevrolet car; particularly 
when the suggestions de in this book are followed. 



This manual is based on material received from many sources, 
particularly from the thousands of expert Chevrolet mechanics through¬ 
out the country, from the Chevrolet Motor Division, General Motors 
Corporation, and from many of the tool and equipment manufacturers. 
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In order to get maximum gasoline mileage and the highest top 
speed from a Chevrolet requires care and accuracy in tune-up. 
Because the engine is an overhead valve type, the valves, distributor 
and carburetor are easily reached and there is very little difficulty 
in doing a precision job. The need for a tune-up is indicated by 
engine missing, loss of power, or poor gasoline mileage. In most 
cases a Chevrolet will give at least 15,000 miles of satisfactory 
operation before a tune-up job is required. However, there are many 
cases where it is required more frequently. The usual steps in a tune-up 
job are: 1. Compression, 2. Ignition, 3. Carburetion, 4. Valve tappet 
adjustment. The operations should be performed in the order listed. 
Never adjust the carburetor until after compression and ignition have 
been corrected, as it is impossible to obtain satisfactory carburetor 
adjustment unless compression and ignition are satisfactory. 

As on any automobile engine the first step in a tune-up job is that of 
checking the compression. Unless compression is at a maximum, and 
approximately equal in all cylinders, satisfactory performance cannot 
be secured. 

Compression pressures for the various years and models of 
Chevrolet engines are as follows: 


Year 


Compression 

Pressure 


1937 

1938 

1939 

1940 

1941 


112 

112 

112 

112 

112 
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1942 

1946 

1947 

1948 

1949 

1950 

1951 

1952 

1953 
1953* 

1954 
1954* 

1955 
1955* 


* With Power glide 


Data not supplied after 1955 


112 

110 

110 

110 

110 

110 

110 

110 

130 

130 

130 

130 

135 

135 



A-l. Typical compression gauge. 


HOW TO CHECK COMPRESSION 

To make a compression test, the engine should be run until it is 
warm to be sure that oil has worked up the cylinder walls to seal the 
pistons and rings. The engine is stopped and the spark plugs removed. 
A thin walled, deep socket wrench is used to remove the plugs. Then 
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A-2. A typical case of lead fouling is shown on 
the left and gas or carbon fouling on the right. 


place a compression gauge in each spark plug hole in turn. Fig. A-l, and 
crank the engine by means of the starter. Compression readings should all 
be in excess of 90 lb. for smooth, economical operation. However, readings 
as low as 80 lb. are acceptable if maximum economy and performance 
are not imperative. 

Compression readings lower than those specified indicate leakage at 
the valves or past the piston rings. If total mileage on the engine is less 
than 75,000 miles it will usually be found that the compression loss is 
due to defective engine valves. Reconditioning of valves and piston ring 
replacement is covered in a later chapter. 

To determine whether the compression loss is due to worn piston 
rings or defective valves, pour approximately two ounces of engine oil 
into the spark plug holes and then recheck the compression. If there is 
no change in the compression reading it indicates that the valves are 
defective and should be reconditioned. On the other hand, if the com¬ 
pression readings are higher after the oil is poured into the cylinders, 
the piston rings and/or the cylinders are worn. 

SIMPLIFIED IGNITION TUNE-UP 

The first step when tuning the ignition system is to make sure the 
spark plugs are in satisfactory condition. 

The insulator of a spark plug in good condition will be free from 
deposits and usually will be a light amber color at the firing end. If the 
insulator is thickly covered with deposits. Fig. A-2, they usually can be 
cleaned by means of special spark plug cleaning equipment. Fig. A-3. 
In an emergency the insulator can be cleaned by scraping with a thin 
blade knife. However, if the insulator has a burned or pocked marked 
appearance it is usually advisable to replace it with a new one. Also, if 
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the side electrode is severely grooved or if the center electrode is 
rounded, the plug should be discarded. When the electrodes of a plug are 
worn and rounded, voltages higher than normal are required to jump the 
gap, and missing will occur. 



A-3. Modern type of spark plug cleaning equipment. 


In connection with the deposits on the insulator, these are the result 
of the burning of the fuel in the combustion chamber and may be 
broadly classified as carbon fouling and lead fouling. Fig. A-2. In 
addition, oil fouling may occur in badly worn engines. 

Carbon fouling results primarily from extended low speed operation 
and when the carburetor adjustment is excessively rich. Carbon fouling 
is usually relatively soft black soot which is easily removed. 

Lead fouling results from the tetraethyl lead used in the gasoline to 
reduce the tendency of the fuel to “ping.” Spark plugs with lead fouling 
will frequently operate satisfactorily at low and medium speeds. But 
when full load or high speed is attempted, missing will occur. This 
results from the higher temperatures melting the accumulation of lead 
salts, thus increasing their electrical conductivity so the plug is 
shorted out and mis-firing results. In some cases of lead fouling it is 
possible to operate the engine at a speed just below the point where 
missing will occur. Then by gradually increasing the speed it will be 
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possible to burn off the lead fouling and full throttle operation can be 
obtained. 

When checking the spark plugs it is always important to make sure 
that they are the correct type. The spark plugs used as standard 
equipment are manufactured by the A C Spark Plug Division of General 
Motors. The type of plug used for the different model Chevrolet engines 
is given in the accompanying table, together with the type plug recom¬ 
mended by other manufacturers. 



A C 

Champion 

Spark 

Car Model 

Plug 

Plug 

Plug 


Model 

Model 

Gap 

1933-37 

46 

J12 

.033 in. 

1938-40 

44 

Jll 

.040 in. 

1941-45 

106 or M-8 

Y 8 

.040 in. 

1946-48 

M-8 

Y 8 

.040 in. 

1949-52 

46-5 

J 8 

.035 in. 

1953-54 

44-5 

J 8 

.035 in. 

1954 Corvette 

44-5 

J 7 

.035 in. 

1955 

44-5 

J 7 

.035 in. 

1956 

44 

J 7 

.035 in. 

1957* 

44 

J 7 

.035 in. 


^Except with fuel injection. 



A-4. Illustrating the path the heat must take from the tip of the spark 
plug to reach the water jacket of the engine. The longer the path the 
"hotter” the plug. Spark plug A is a "hotter" plug than plugs B or C. 


The types of spark plugs listed in the accompanying table are for 
normal driving. If the car is to be driven at high speeds for prolonged 
periods a “colder** type plug should be used. Or if the car is to be used 
exclusively in slow speed, stop and go, city driving a “warmer** type 
plug is recommended. Fig. A-4. 

Different types of spark plugs are needed for various types of driving 
because the temperature of the firing end of the spark plug varies 
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A-5. Gauging the gap of a spark plug. 

greatly with different operating conditions. Prolonged high speed 
operation will produce higher plug temperatures than traffic driving. 
Spark plugs are designed so the temperature of the firing end of the 
spark plug is high enough to burn off any carbon deposits, but not so high 
the insulator or gap points will be burned. W. A. Bychinsky, chief 
engineer of the A C Spark Plug Division of General Motors Corp. points 
out that in ordinary operation the center wire temperatures of the spark 
plug range from a low of 200 deg. C. at 10 m.p.h. to a high of 800 deg. 
C. at 80 m.p.h. 

By increasing or decreasing the distance the heat must travel from 
the tip of the spark plug to reach the water jacket of the engine, the 
spark plug will operate at a lower or a higher temperature. Fig. A-4. 
This is known as the heat range of the spark plug. A long path for the 
heat will produce a “hot” plug, while a short path permits the heat to 
escape more quickly and the plug is known as a “cold plug.” Hot plugs 
are used for slow speed operation, while “cold” plugs are used in full 
load high speed operation. 



A-6. Spark plug gap gauge with gap adjuster at right end. 
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It is important that the gaps of the spark plugs be set accurately and 
at the distance specified. Fig. A-5. Either too wide or too close a gap 
may result in misfiring. When Setting the gap of a spark plug, the side 
electrode should be bent closer to or further from the center electrode. 
Special bending tools are available for the purpose. These bending tools 
are part of spark plug gap gauges. Gauges of both flat strip and round 
wire are available. The wire type is usually preferred because more 
accurate gauging is possible when the electrodes are worn. Fig. A-6. 

Before replacing ignition distributor breaker points. Fig. A-7, or 
doing other work on the distributor, it is important to determine 




2.372 SHAFT 


8.906 BOLT 


\ 1 


2.401 2.401 



A-7. Exploded view of Delco Remy distributor as used on Chevrolet 

six engine. 
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whether such replacements are actually needed. Where distributor and 
ignition testing equipment is available, that is of course a simple 



A- 8 . Breaker points which are pitted and have had metal 
transferred from one point to the other should be discarded. 


matter. In cases where testing equipment is not available, the need for 
distributor service can usually be determined by a few simple tests and 
inspections. 

One test is to disconnect a high tension lead from a spark plug and 
then with the engine running, hold the end of the wire about 4 in. from 
the cylinder head or other metal engine part. A good vigorous spark 
1/4 to 3/8 in. long should jump from the end of the wire to the engine if 
the distributor is in good condition. Failure to obtain a good spark 
indicates some defect in the ignition system, which may be in the 
distributor or some other part of the system. 

The condition of the breaker points should also be examined. Points 
in good condition should contact each other (in the closed position) over 
their entire area. Their contacting surfaces should be smooth and free 
from pitting and no metal should have been transferred from one contact 
to the other. Fig. A- 8 . The points should be a clean gray metallic color. 
A burned or smoky appearance indicates the condenser is defective 
and both should be replaced. 

In addition to examining the breaker points, it is important to check 
the rotor and the distributor cap. See Figs. A-9 and A-10. 

The rotor has a firm push fit on the end of the distributor shaft and 
the firing end should not be eroded so it no longer presents a true arc. 
In addition the spring contact button on top of the rotor must be in good 
condition. 

When examining the distributor cap it is advisable to remove the 
high tension wires so the cap can be cleaned in a cleaning solution. 
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Before removing the wires, the distributor well for No. 1, spark plug 
wire should be marked so the wires can be easily replaced in the correct 
order. The firing order of the Chevrolet six is 1-5-3-6-2-4. The 
distributor rotor revolves in a counter clockwise direction, and the high 
tension wires are placed in the wells in accordance with the firing order. 

After cleaning the distributor cap it should be examined carefully for 
cracks and evidence of arcing between firing points inside the distributor 
cap. In addition the interior of the wells into which the high tension 
cables are pushed should be examined for corrosion. If a cap is cracked 
or has been burned as the result of arcing it should be replaced. If the 
wells are corroded they should be cleaned with fine sandpaper rolled 
onto a pencil. This is an important point that is often overlooked, and 
results in missing and loss of power due to the high resistance imposed 
in the circuit. 



A-9. Special wrench for removing slotted nut on 
the insulated terminal of Chevrolet distributor. 



A-10. Chevrolet distributor with cap and rotor removed. 
Note the cylindrical condenser within the distributor . 
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A-l 1. The first step when replacing the ignition breaker 
points is to loosen the inside nut on the insulated terminal. 

Replacing the distributor cap, rotor and condenser are of course 
easily accomplished as it is just a question of substituting the new part 
for the old. However, replacing the ignition breaker points requires 
care so the correct gap is secured when the points are completely open. 

Replacing the distributor breaker points on 1954 and earlier model 
Chevrolet engines is easily performed without removing the distributor 
from the engine. The procedure is as follows: 

1. Remove the spark plug wires from No. 1, 2 and 3 spark plugs. 



A-12. Adjusting the ignition breaker point gap. Note the blade of the 
gauge between the breaker points and the screw driver turning the gap 
adjusting screw. For 8-cylinder 1957, see Fig. P-3. 
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Then release the distributor clamps and lift off the distributor cap, 
pulling it back out of the way. 

2. Pull the rotor from the top of the distributor shaft. 

3. Loosen the insulated terminal inside nut. Fig. A-ll. Unhook the 
breaker arm spring from the terminal and lift out the breaker arm 
assembly. 

4. To remove the stationary point, remove the contact point support 
lock screw and remove the stationary point assembly. 

5. The new points are installed after first wiping off the contact 
surfaces of the contact points with a clean cloth. Be careful not to touch 
the surfaces of the points with the fingers as any oil would act as an 
insulator and prevent the system from operating satisfactorily. 

6. Place the stationary point and support assembly in position over 
the pivot pin and adjusting screw and install the lock screw. Do not 
tighten the lock screw. 

7. Place the breaker arm over the pivot pin and hook the arm spring 
over the terminal stud. Tighten the terminal stud securely. 

8. Crank the engine with the starter until rubbing block on the 
distributor point is exactly on the extreme peak of a lobe of the dis¬ 
tributor cam. 

9. Adjust the breaker point opening by turning the adjusting screw 
until the desired gap is secured. Fig. A-12. This is secured by placing 
a clean feeler gauge of the proper thickness between the points and 
turning the adjusting screw until a slight resistance is felt as the gauge 
is drawn from between the points. While many mechanics use a feeler 
or thickness gauge of flat metal strip, a wire type gauge gives more 
accurate results, particularly for the inexperienced. 

The correct breaker point gap for Chevrolet distributors (1942- 
1957) is .018 in. However, when new points are installed, the Chevrolet 
factory recommends that the gap be set to .022 to .024 in. The reason 
for that is that the rubbing block will wear initially quite rapidly. 
After several hundred miles of operation the rubbing block will be worn 
so that the point gap will be approximately correct. However, it is 
generally advisable, to recheck the setting and readjust the gap if 
necessary. 

On 1953 and later Chevrolet distributors the recommended setting 
for new points is .019 in. and for used points .016 in. 
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10. After adjusting breaker gap to the desired width, tighten the lock 
screw and then recheck the gap. If tightening the lock screw has altered 
the gap, reset until the proper clearance is obtained. It is also import¬ 
ant to check the tension of the breaker arm spring as excessive tension 
will result in rapid point wear and insufficient tension will result in the 
points bouncing at higher speed with the result that misfiring will 


17-21 OZS. 


19-23 OZS. 



A-13. Tension on breaker points should be 21 oz. on mod¬ 
els prior to 1952 (left) and 23 oz. on later models (right) . 

occur. To check the tension, crank the engine until the rubbing block 
rests midway between the high points of adjacent cams. Then hook the 
end of point scale at the end of the movable arm and pull steadily until 
the points are open. On models prior to 1952 the reading should be 21 
ounce, on later models 23 ounce. Fig. A-13. 

11. After installing the rotor, place the distributor cap in position 
and hook the clamps. 

12. Install the spark plug wires originally disconnected from No. 1, 
2 and 3 spark plugs. 

13. If a timing light is available, check the timing or road test the 
car. The timing is correct if a barely audible “ping” is heard on 
rapid acceleration. The spark timing can be adjusted by loosening the 
clamp screw below the body of the distributor and then rotating the 
distributor. Turning the body of the distributor in the clockwise 
direction retards the spark and counter-clockwise will advance the 
spark. 

On 1954 model Chevrolet distributor the same procedure is followed, 
except that a special wrench. Fig. A-9, is needed to remove a slotted nut 
on the insulated terminal. 


REPLACING IGNITION CONDENSER 

The need for replacing ignition condensers. Fig. A-10, is generally 
indicated by a smoked or burned appearance of the ignition breaker 
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A-14. One method of testing ignition cable is to make a sharp bend in the 
cable. If fine cracks appear in the insulation, the cable should be discarded. 


points. While special testers are available for testing ignition con¬ 
densers, most mechanics replace the condenser whenever new points 
are installed. The procedure is as follows: 

1. Remove the distributor cap and lift off the rotor. 

2. Loosen the terminal inside nut and remove the condenser lead 
from the terminal. Note that it is not necessary to remove the terminal 
completely as the connector on the end of the condenser lead is notched 
at the end so it can be pulled from the terminal after the terminal nut 
has been sufficiently loosened. 

3. Next remove the screw which fastens the body of the condenser 
to the distributor plate, permitting removal of the condenser. 

4. Place the new condenser in position and install the screw through 
the tab on the condenser body. Tighten it securely. 

5. Place the connector on the end of the condenser lead under the 
head of the terminal and tighten the terminal nut securely. 

6. Replace distributor rotor and distributor cap. 

REPLACING HIGH TENSION IGNITION WIRES 

Defective ignition cables will cause misfiring by permitting the high 
tension ignition current to jump through the insulation to some part of the 
engine. In many cases the sound or “snap** of the jumping spark can be 
heard. Another test is to operate the engine in a dark garage and observe 
the ignition wires for any sparks or glowing which is known as “Corona 
Effect.** Still another test is to disconnect the wires from the spark 
plugs and examine them carefully for worn spots where the insulation 
has been chafed by rubbing against the engine. Also the wire may be bent 
back on itself and if fine cracks appear in the insulation. Fig. A-14, new 
wiring should be installed. 
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Replacement of the high tension wires is very simple. To avoid 
errors they can be replaced one at a time. However, it is better to 
remove all the wires from the distributor cap, after having marked the 
terminals of the cap with the number of the spark plug wires. 

Remove the cap and clean and inspect it for cracks, corrosion in the 
wells, and erosion of the spark terminals inside the cap. 

As replacement cables are usually longer than necessary, they should 
be cut to the same length as the original cables and then the connecting 
clips for the distributor cap end of the cables installed. This is 
accomplished by pressing the tang of the connecting clip into the end of 
the cable so it firmly contacts the strands of wire. The sides of the clip 
are then bent over the sides of the insulation of the cable. 

Before the actual installation of the end connecting clips, the soft 
rubber cups, which come with the replacement cable should be slipped 
over the ends of the cable. After the ends of the cable are forced into 
the wells in the distributor cap the rubber cups are forced down over the 
outside of the wells. Be sure the cable ends are forced to the bottom of 
the wells to avoid arcing and subsequent corrosion within the well. 
Corrosion at that point acts as a high resistant and results in a weak 
spark at the spark plugs. 


DISTRIBUTOR OVERHAUL 

Overhauling the distributor is usually needed only after at least 
7 5,000 miles of operation and the distributor shaft bushing. Fig. A-7, 
has become worn and/or the centrifugal advance unit no longer operates 
correctly. A rough check of the centrifugal advance may be made by 
turning the distributor cam by hand in a clockwise direction as far as 
possible. On being released the force of the springs should return the 
cam to its original, or retarded position. If the return is sluggish, the 
unit should be overhauled. A quick check of the vacuum advance unit 
can be made by turning the body of the distributor counter-clockwise. 
It should return freely to the retarded position. 

To overhaul the distributor it is first necessary to remove it from 
the engine. First disconnect the high tension cable connecting the 
ignition coil to the distributor. Also remove the distributor cap. Then, 
crank the engine until the rotor points directly away from the engine 
(at 90 deg. to the block). Scratch a line on the rim of the distributor 
housing in line with the rotor. This is necessary so the distributor can 
be reinstalled in exactly its original position and avoids the necessity 
of retiming the engine. Be sure that the engine is not cranked after the 
distributor is removed from the engine. 


22 


TUNING FOR ECONOMY , PERFORMANCE 


Disconnect the primary connection from the side of the distributor 
housing. Then, loosen the distributor clamp screw which is located 
below the distributor housing. This will permit pulling the distributor 
assembly up and out of the engine cylinder block. 

The next step is to disassemble the distributor. Fig. A-7. Remove 
the rotor. Loosen the insulated terminal inside nut. Fig. A-ll, and 
remove the breaker arm. Next remove the contact point lock screw 
permitting removal of the contact point and support. Remove the con¬ 
denser; also remove the insulated terminal stud assembly. 

The breaker plate is removed by taking out the screws which secure 
it to the sides of the distributor housing. After lifting out the breaker 
plate, remove the lubrication cup, spring and Bakelite shaft contact plug. 

Drive out the pin which fastens the distributor gear to the distributor 
shaft. The gear is then pulled from the shaft, after which the shaft can be 
pulled out the top of the distributor housing. 

The advance weight springs should then be removed. Release the lock 
plate tangs, also the nuts and advance weight cover and stop plate. Then, 
remove the cam and advance weights. 

After disassembling the distributor all the parts should be washed in 
a cleaning solvent, and thoroughly inspected. 

The shaft should be checked for wear and fit in the bearings of the 
distributor body. If there is in excess of .005 in. play or side movement 
of the shaft in the bearings, the parts should be replaced. In addition the 
shaft should be inspected to make sure it is not bent. This is done by 
mounting the shaft in V-blocks and checking with a dial gauge. The 
permissible run-out should be less than .002 in. 

The advance weights (also known as governor weights) should not be 
worn and should be free of burrs and have a free fit on the pins. 

The surfaces of the distributor cam should be smooth and not show 
any evidences of wear. 

If any doubt exists regarding any parts of the distributor, they should 
be replaced. 

Instead of personally rebuilding a distributor, many mechanics prefer 
to take the unit to an automotive parts jobber and secure an exchange 
unit. Completely new distributors are priced at approximately $10.50, 
while repair kits consisting of breaker points, rotor and condenser are 
priced at approximately $2.25, and a distributor cap is $1.50. 
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To reassemble the distributor, first assemble the advance weights 
over their pivot pins. With light engine oil, lubricate the top of the 
distributor shaft and install the cam. 

Next install the weight cover and stop plate, the lock plates and nuts. 
Tighten the nuts securely and lock them by bending up the lock plate 
tangs. Next, install the two advance weight springs. 

After lubricating the distributor shaft, install it in the housing. Place 
the distributor drive gear in position on the shaft, and insert the 
retainer pin, tapping it firmly in place. Make sure the shaft turns freely 
in the distributor housing. 

Place the breaker plate in the distributor body, place the nuts in the 
lip of the breaker plate. Then, place the distributor cap springs and 
screws in position and tighten them into the nuts. 

Install the insulated primary terminal insulating bushing, terminal, 
insulation washer, flat washer, lock washer and nut. 

Install the condenser and connect the lead to the insulated terminal. 
Next, install the breaker points and adjust the gap as previously des- 
c ribed. 

Install the Bakelite shaft contact plug, spring and grease cup and 
install rotor on top of distributor cam. 

INSTALLING DISTRIBUTOR 

To install the distributor, first turn the rotor about \ in. in a clock¬ 
wise direction past the mark which was made on the distributor housing 
prior to disassembly. Then start the driven end of the distributor down 
into the cylinder block with the mark previously placed on the distributor 
housing at 90 deg. to the cylinder block, and push the distributor down 
into position. It may be necessary to turn the rotor slightly in order to 
get the gears to mesh with the camshaft gear. But be sure the rotor lines 
up with the mark on the distributor housing when the distributor is down 
in place. 

If the rotor does not align with the mark on the distributor housing it 
will be necessary to pull the distributor from the housing until the gears 
are unmeshed, turn the rotor in the desired direction, and push the 
distributor down into position again. 

If, for some reason the engine was cranked while the distributor was 
out of the engine, it will be necessary to completely retime the ignition. 
This is done as follows: After removing the valve rocker arm cover. 
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crank the engine until No. 1 intake valve (second valve from front of the 
engine) closes. Then continue to crank slowly about 1/3 turn until No. 1 
piston is at the top of its stroke. This can be ascertained by watching 
at the timing indicator opening on the clutch housing directly above the 
starter until the U/C marking on the fly-wheel is aligned with the 
pointer. 

With the distributor so placed that the cap springs are parallel with 
the engine block and the rotor turned slightly clockwise from 90 deg. to 
the engine block, push the distributor down into position. 

In some cases it may be necessary to remove the distributor and 
turn the oil pump shaft with a long screw driver so the slot in the oil 
pump shaft will line up with the tang in distributor shaft. 

The rest of the procedure is the same as was previously described. 

IGNITION REVERSING SWITCH 

In order to provide uniform wear on both distributor contact points 
and thereby increase their life, a reversing switch is provided. This 



A-15. While battery location varies on different model Chevrolet cars, the 
illustration shows clearly the insulated cable connecting the battery to the 
starter switch and the braided ground cable. 


switch is mounted on top of the starting motor and each time the engine 
is started, the switch is operated so the direction of the current flowing 
through the ignition primary circuit is reversed. 
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A- 16. Testing a starting battery by means of a hydrometer. 


To insure proper travel of the lever when the starter lever is 
depressed, a positive stop is provided for forward movement. 

If, for any reason, current should fail to flow through the switch, the 
ignition system will not operate. Operation of the switch should be check¬ 
ed as follows: 

Remove the distributor cap and make sure the breaker points are 
closed. Turn on the ignition switch. The ammeter on the instrument 
panel should indicate a three to five ampere discharge. 

Slowly push down on the starter pedal while watching the ammeter. 
As the pedal is partly depressed and the reversing switch begins to 
operate, the ammeter will return to zero. 

Continuing to depress the starter pedal should again complete the 
primary circuit through the reversing switch and cause the ammeter to 
again register discharge. 

Additional downward movement on the starter pedal will cause the 
reversing switch to click, the ratchet locking into the closed circuit 
position. Further movement of the pedal beyond this point will be 
absorbed by the over-travel spring and should have no further effect on 
the reversing switch. 

If the above conditions do not exist and current does not pass through 
the reversing switch, check the operating link and over-travel spring for 
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proper assembly. If the assembly is correct, the difficulty is in the 
switch which should be replaced. 

HOW TO TEST BATTERY 

A quick test of the starting battery. Fig. A-15, is to crank the engine. 
If the engine is turned over or cranked at a fairly rapid speed, the 
battery can be considered to be in fairly good condition. 

However, that is only a very rough test and it is much better to test 
the battery with a hydrometer or by means of one of the testers which 
can be secured from any automotive supply house. 

Checking the condition of a starting battery with a hydrometer. Fig. 
A-16, should not be done immediately after water has been added to 
bring the electrolyte to the desired level. Such measurements should be 
made before the water is added in order to obtain a representative 



A-17. A high rate discharge tester can also be 
used to test the condition of a starting battery. 


sample of the electrolyte. If the hydrometer reading is in excess of 
1.225, the battery is in fair to good condition. If the reading is less than 
1.225, the battery is in poor condition and should be recharged or re¬ 
placed. The readings for each of the cells of the starting battery should 
be approximately the same. 

If a hand-type high rate discharge tester. Fig. A-17, is used for 
checking the storage battery, cells in good condition will give a reading 
of 2.2 volts each. If the reading is 2.0 volts or less, the battery requires 
attention. 

It is not unusual to find a starting battery in good condition but 
because of dirty connections and high resistance in the circuit, the 
cranking speed is very low and starting is difficult. 
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To insure quick starting under all conditions, it is therefore impera¬ 
tive that all battery connections be clean and tight. This applies not only 
to the connections at the battery itself but also to the battery ground 
connection on the engine and the connection at the starting switch. It is 
also important to make sure that the cable or strap which connects the 
engine to the frame is in good condition, and is making a good electrical 
connection at both ends. 



A-18. Details of exhaust manifold heat valve and anti-rattle spring. 


CHECKING MANIFOLD HEAT VALVE 

In order to provide heat for carburetion, a valve. Fig. A-18, is placed 
in the exhaust manifold immediately below the carburetor. This valve is 
controlled by a thermostatic spring which is placed externally on the side 
of the exhaust pipe. To check the adjustment, unhook the thermostatic 
spring from its anchor pin. Correct adjustment requires only one-half 
turn of the spring from its unhooked position to slip it over the anchor 
pin. Be sure the shaft on which the manifold heat valve is mounted 
rotates freely. If the spring is distorted in any way, it should be replaced. 
If the valve does not rotate freely, penetrating oil should be applied at 
the ends of the shaft to free the valve. After it has been freed, it should 
be lubricated with a mixture of powdered graphite and light engine oil. 

ADJUSTING VALVE TAPPETS 

While considerable care is required in adjusting the valve tappets on 
a Chevrolet, the operation is not difficult. Before adjusting the tappets. 
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A-19. Adjusting valve tappets. Notice the thickness gauge in left hand 
as mechanic tightens lock nut with special tappet adjusting wrench. 


it is absolutely essential that the engine be thoroughly warmed to 
normalize the expansion of all parts and stabilize the oil temperature. 
If this is not done, the valve tappet clearance will be incorrect and will 
result in excessive noise or burned valves. 

One method is to drive the car for approximately one-half hour 
immediately before adjusting the valve tappets. 

The recommendation made by the Chevrolet factory for normalizing 
the engine temperature before adjusting valves, tappets is as follows: 
Hun the engine at a fast idle of approximately 600 RPM and check the 
oil temperature with a thermometer at the overflow pipe of the valve 
rocker shaft connector. When a constant oil temperature is reached for 
a period of five minutes, the engine parts are normalized and it may be 
considered ready for valve adjustments. 

The stabilization of the oil temperature may take place anywhere 
between 150 deg. up to 225 deg. depending upon how the vehicle had been 
driven prior to reachingthe garage. From the foregoing it can be readily 
seen that the time necessary to run the engine may vary from thirty 
minutes in cases where the engine is started up from a c^ld condition to 
five minutes in cases where the engine has already been in operation 
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FLAT AREA ON ROCKER SHAFT ASSURES FLOW 
TO ROCKER ARM BEARINGS 



A-20. It is particularly important on Chevrolet engines to keep the oil 
line to the rocker arm clean and unobstructed. This can best be accom¬ 
plished by using multiviscosity oils and changing oil frequently. 


providing the oil temperature is stabilized at the end of the five minute 
period. 

Before adjusting valve tappets, it is also important to be absolutely 
sure that none of the valves are sticking in their guides. This condition 
results from accumulations of carbon and gum on the valve stems. 

Except in very severe cases, valve sticking can be overcome by 
running the engine at a fast idle and pouring special oils, such as Casite 
or Miracle Oil, through the carburetor air intake. This will usually free 
the valves. As this operation results in considerable smoke coming out 
of the exhaust, it should only be done out of doors. 

After the valves are free and the engine temperature has been nor¬ 
malized, the valve tappets can be adjusted. Fig. A-19. The procedure is 
as follows: Remove the valve cover. Clearance between the end of the 
rocker arm and the intake valve stems should be adjusted to .006 in. to 
.008 in. while the exhaust valves are adjusted to .013 in. to .015 in. In the 
case of trucks which are used on heavy hauling operations, the intake 
valves should be adjusted to .010 in. and the exhaust to .020 in. The 
actual adjustment is made by loosening the adjusting nut on one end of 
the valve rocker arm and inserting a thickness gauge of the desired 
thickness between the other end of the rocker arm and the end of the 
valve stem. Then, turn the slotted adjusting screw with a screwdriver 
until resistance is felt as the thickness gauge is drawn back and forth. 
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When the adjustment is correct tighten the lock nut on the adjusting 
screw, taking care that the adjustment is not altered. The adjustment 
is made with the engine running. 

After the valve tappets adjustment has been completed, replace the 
rocker arm cover using a new gasket and then operate the engine and 
check for oil leaks. 

HYDRAULIC VALVE LIFTERS 

Engines having the 235 cubic inch Powerglide engine are equipped 
with hydraulic valve lifters. The hydraulic valve lifters seldom require 
attention, particularly if the engine oil has been changed at regular 
intervals. Fig. A-20. If the valve lifters are noisy servicing is required. 
The easiest method for locating a noisy valve lifter is to use a piece of 
garden hose approximately four feet long. Place one end of the hose near 
the end of each valve with the other end of the hose being held to your 
ear. Following this procedure noisy hydraulic lifters can easily be 
located. Another method is to place a finger on the face of the valve 
spring retainer. If the lifter is not operating correctly, a distinct shock 
will be felt each time the valve returns to its seat. 

Details of servicing hydraulic lifters will be found in the chapter on 
Engine Repairs. 


CARBURETOR ADJUSTING FOR ECONOMY 


Two different makes of carburetors are used on Chevrolet engines, 
the Carter and the Rochester. Each of these carburetors gives very 
little trouble for many thousands of miles of operation. 

Adjustment of the carburetor should never be attempted until all the 
other parts of a tune up job have been completed. In addition, the engine 
must be at operating temperature. To adjust the Carter Carburetor, 
Fig. A-21, turn the idle mixture adjusting screw all the way in. Then 
back it out 1-3/4 turns. Start the engine and allow it to idle. Then turn 
the adjusting screw back and forth until the best idle point is reached. 
This can usually be determined by the smoothness of operation and also 
by the fact that the engine speed will be at the highest point for that 
particular throttle opening. If it is found necessary to turn the adjusting 
screw more than one-half turn in either direction, some internal trouble 
is indicated and the carburetor should be either overhauled or replaced. 

Idle mixture adjustment of the Rochester Carburetor, Fig. A-22, is in 
general similar to that of the Carter adjustment. First turn the idle 
mixture adjusting screw all the way in, then back it out 2 1/2 turns. Start 
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A-21. Cross sectional view of Carter carburetor. 


the engine and allow it to idle. Then turn the idle mixture adjusting 
screw either way until the best idle point is reached. 


If the car is equipped with the Powerglide transmission, it is im¬ 
portant that the hand brake be applied and also that the transmission 
selector lever be placed in the “D“ range while making the carburetor 
adjustment. Also on cars equipped with the Powerglide transmission, 
the idling speed should be adjusted to 500 RPM with the selector lever in 
the “N“ range. This is necessary to prevent “creeping.” 
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While reconditioning valves on the Chevrolet Six is not difficult, it 
does require care and accuracy. There are some minor differences in 
the construction of the cylinder head and valves of the Chevrolet engine 
from 1942 up to the current series, but the same basic procedure is 
followed for reconditioning. 

If valve seat and valve refacing equipment is not available many 
shops and car owners will simply remove the cylinder head and take it 
to an automotive machine shop which will do the necessary recondition¬ 
ing. After the machine shop has reconditioned the valves and re¬ 
assembled them in the cylinder head, it is only necessary to replace the 
assembly on the cylinder block. Removal and replacement of the 
reconditioned cylinder head and valve assembly is of course a relatively 
simple operation and only conventional tools are required. 

The actual time required to remove and replace the unit by a 
mechanic is approximately two hours, though more time may be needed 
by a man unfamiliar with the work. Automotive machine shops usually 
charge from $10.00 to $12.00 for reconditioning valves and the cylinder 
head. 

The procedure for removing the cylinder head assembly. Fig. B-l, 
for reconditioning the valves and seats, and replacing the cylinder head 
assembly is as follows: The first step is to drain the cooling system. 
This is accomplished by opening the drain cock which is located at the 
bottom of the radiator on the front side. 

While the radiator is draining the air cleaner may be removed from 
the carburetor by loosening the clamp on the underside of the cleaner. 
After the clamp is loosened, the cleaner is removed by pulling upward. 
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B-l. Exploded view of Chevrolet cylinder head and manifolds. 


Disconnect the throttle control and the choke wires from the carburetor. 
Also remove the cotter pin at the lower end of the throttle rod and 
disconnect the rod from the bell crank and disconnect the throttle return 
spring. The gas and vacuum lines must also be disconnected from the 
carburetor. 

The next step is to remove the capscrews and clamps that fasten the 
manifold assembly to the cylinder head. Fig. B-l. This will permit the 
manifold assembly to be pulled from the manifold studs. Cylindrical 
sleeves will be seen protruding from each of the intake ports. These 
should be removed. 

Next, disconnect the radiator hose from the water outlet, and remove 
the outlet to cylinder head bolts and remove the outlet and thermostat. 
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Also remove the cylinder head bolt which connects the battery ground 
strap to the cylinder head. 

Next, remove the nuts holding the rocker arm cover to the cylinder 
head and the cover. Disconnect the ignition wires from the spark plugs 
and remove all the sparkplugs. The ignition coil should also be removed. 

The next step is to remove the cover plate on the side of the engine 
which covers the push rods. 



B-2. Compressing a valve spring with a valve spring 
compressor so that the valve key or lock can be removed. 

On 1949 and later model engines, it is necessary to disconnect the 
rocker arm oil line from the rocker arm connector. Also remove the 
temperature indicator element or sending unit from the side of the 
cylinder head. The rocker arm assembly. Fig. B-l, is attached to the 
cylinder head by means of four bolts and two nuts. These should be 
removed permitting removal of the rocker arm assembly. 

After the rocker arm assembly has been lifted from the cylinder 
head, lift out the twelve push rods and the twelve valve lifters. These 
should be placed in a rack in their proper sequence so they can be 
replaced in their original position at re-assembly. 

The next step is to remove all the cylinder head bolts and lift off the 
cylinder head. Special lifters are available for lifting off the cylinder 
head but these are seldom used unless the shop is doing many valve 
jobs. 

Special valve lifter tools are available. Fig. B-2, which will compress 
the valve spring so the valve lock, seal, spring cup and spring can be 
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removed. This is done with the cylinder head lying on its side. After the 
springs are removed, the exhaust and intake valves are pulled out of the 
cylinder head. So the valves and other parts can be replaced in their 
original position they should be placed in a rack. Such a rack can easily 
be made from a board in which twelve holes have been drilled, one for 
each valve. The holes should be bored approximately 1 1/2 inches 
apart. 

After the valves are removed they should all be carefully cleaned 
and examined. Cleaning can be accomplished by using chemical 
cleaners which are available, or by holding the valve against a rotating 
wire brush. Valves with bent stems or with stems which are worn more 
than .0015 inches should be replaced with new ones. If the valve stems 
are in good condition the next step is to reface the valves on a valve 
refacer. Fig. B-3. If the shop is not equipped with a valve refacer, the 
valves can be taken to an automotive machine shop. While the charge for 
refacing valves varies in different shops, it ranges from 15 to 20 cents 
for each valve. After the valves have been refaced the heads of the valves 
should be examined and if the edge of the valve head is less than 1/ 16 
of an inch as shown in Fig. B-4, the valve should be replaced. The 
reason such valves are discarded is that they will operate at excessive 
temperatures and soon burn. 

Checking the valve stems for wear, should be done by comparing the 
diameter of the worn valve with that of a new valve. Measurements 
should be made with a micrometer to be sure the measurement is 



B-3. Refacing a valve on a valve refacer. 


absolutely correct. Worn valve stems and guides will result in poorly 
seating valves which in turn will result in early failure. In addition. 
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B-4. Valves with 1/32 to 1 /16 in. heads should be discarded. 

excessive clearance between the intake valve stem and its guide will 
permit air to be drawn into the combustion chamber and in that way the 
combustible mixture will be seriously diluted with loss in power and 
impossibility of correct carburetor adjustment. 

CLEANING CYLINDER HEAD 

After the valves have been refaced, the next step is to clean the 
cylinder head. One advantage of having the complete assembly over¬ 
hauled in an automotive machine shop is that the entire cylinder head is 
immersed in a cleaning solution which not only removes the carbon from 
the combustion chamber but also removes accumulations of rust and 
scale from the interior of the water jacket. 

However, the car owner when doing this job can scrape the carbon 
from the combustion chamber with a putty knife or a screwdriver. If an 
electric drill is available, as well as a wire bristle brush, these can be 
used for final cleaning of the combustion chamber. 

Particular attention should also be paid to the condition and cleanli¬ 
ness of the valve guides in the cylinder head. All accumulations of car¬ 
bon and gum in the valve guides should be removed to prevent sticking 
valves after the job is re-assembled. Special attachments for use with 
electric drills are available for cleaning the guides. 

In addition to cleaning the combustion chambers, the entire cylinder 
head should be washed with kerosene or other cleaner. 

In addition to cleaning the cylinder head, the carbon should also be 
removed from the tops of the pistons and cylinder block. It is particular¬ 
ly important that the mating surfaces of the cylinder block and cylinder 
head be clean. If all dirt, carbon and other accumulations are not re¬ 
moved from these surfaces, compression leaks will result after the 
engine is reassembled. This in turn will result in loss of power and 
reduced economy of operation. 

As the result of extreme over-heating or uneven tightening of the 
cylinder head bolts it sometimes happens that the cylinder head will 
become warped. The cylinder head should therefore be checked each 
time it is removed to make sure it has not become warped. It is 


37 








FIX YOUR CHEVROLET 


difficult and in many cases impossible to tighten a warped cylinder head 
so there are no compression leaks. Not only loss of power will result 
but in addition frequent replacement of the cylinder head gasket will be 
necessary. 



B-5. Position of the valve guides in the 216 Chevrolet engine. 


To determine whether a cylinder head has become warped, place a 
long straight edge on the machined surface of the cylinder head and then 
attempt to slide a feeler or thickness gauge between the straight edge 
and the machined surface of the cylinder head. If there is more than 
.004 in. clearance between the straight edge and the cylinder head at 
any point it will be necessary to have the cylinder head trued. Automo¬ 
tive machine shops have the necessary equipment for doing the work and 
the charge is nominal and considerably lessthana new cylinder head. 

CUTTING NEW VALVE SEATS 

After the cylinder head has been thoroughly cleaned, the next step in 
the valve reconditioning program is to cut new valve seats in the cylin¬ 
der head. Special valve seat cutters with the necessary pilots are 
available for doing this work accurately and quickly. If such equipment 
is not available, the cylinder head should be taken to a machine shop 
where the work can be done. Before cutting new valve seats, the valve 
guides should be checked for wear. While special gauges are available 
for making an accurate check, many mechanics will determine the extent 
of the wear by installing a new valve in the guide and then attempt to 
move the valve head back and forth. If there is found to be more than 
.005 in. clearance between the valve stem and its guide, new guides 
should be installed. Valve guides are a press fit in the cylinder head and 
are removed by placing the cylinder head on the table of an arbor press 
and pressing the guides out, pressure being applied at the upper end of 
the guide so it is forced out into the combustion chamber. In an emer- 
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gency, the guides can be driven out with a heavy hammer and a blunt 
drift. 

On Chevrolet engines the intake guides are longer than the exhaust 
guides and care must be exercised so that the two types of guides are 
placed in the correct location. 

On 216 Chevrolet engines, the intake valves should extend 1 1/16 
in. above the upper surface of the cylinder head and the exhaust guides 
should extend 61/64 inch above the upper surface of the cylinder head 
as shown in Fig. B-5. On the 1950 - 53 models with the 235 cubic inch 
engine, the final positioning of the guides must be 55/64 inch for the 
exhaust guides and 1 in. for the intake valve guides as shown in Fig. B-6. 

Valve seats on 1949 and earlier Chevrolet engines should be cut with 
a 31 deg. cutter for both intake and exhaust valve. On later model 
engines a 31 deg. cutter should be used for the intake valve seats, and a 
46 deg. cutter for the exhaust valve seats. 



B-6. Valve guides on the 235 Chevrolet 
engines should be installed as illustrated. 


It is important that the valve seats be cut to the proper width. If the 
valve seats are too narrow, excessive valve temperatures will result, 
and valve life will be materially reduced. Valve seats that are too wide, 
will permit an accumulation of carbon, with the result that the seats will 
soon become pitted and reconditioning will again be required. The 
Chevrolet factory recommends that the intake valve seats should be 
narrowed to a width of 3/64 in. to 1/16 in. and the exhaust valve seats 
widths should range from 1/16 in. to 3/32 in. The correct width of the 
valve seat is secured by means of cutters which will machine the valve 
port and then the top of the valve seat. 

In most shops the valves are re-assembled after the valve seats have 
been recut and the valves refaced. Race car and aviation mechanics 
make a practice of hand lapping or grinding the valves after the mach- 
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ining operations. This is done by putting a light coating of valve grinding 
compound on the face of the valve. After the valve is inserted in the 
cylinder head, it is rotated back and forth by means of a valve lapping 
tool. Fig. B-7. The tool consists of a round wooden handle with a vacuum 
cup at one end. The vacuum cup is pressed against the head of the valve 
and then by rolling the handle back and forth, between the palms of the 
hands, the valve seat is lapped to conform with the valve seat. Excessive 
lapping must of course be avoided, otherwise a groove will be lapped into 
the valve face which will result in poor seating after the engine gets 
warm. 

As the result of the action of the rocker arm on the valves the ends 
of the valve stems will become worn. It is therefore necessary that the 



B-7. Tool for hand lapping engine valves (K-D Mfg. Co.) 


end of the valve stems be ground to a smooth surface. This is done by 
placing the valve in a "V M block. The valve stem is then fed squarely 
against the side of a grinding wheel until it is a smooth surface at right 
angles to the centerline of the valve stem. 

The rocker arms and shafts must also be serviced so as to be sure 
that all sludge and gum are removed; otherwise the normal flow of oil 
to the rocker arms and valves will be restricted. In addition, all worn 
parts should be replaced. 

To clean and service the rocker arm and shaft assembly, it is 
necessary that it be disassembled. The procedure is as follows: First 
remove the support bolts, hairpin locks, springs, rocker arms and 
supports. Fig. B-l. Then clean all the sludge or gum formations from 
the inside and outside of the shafts and from the valve rocker shaft 
tube. Also be sure all the oil holes and passages in the shafts and 
rocker arms are clean. In addition, clean the rocker arm shaft oil 
connector assembly. 


After cleaning all the separate parts, inspect the shafts for wear and 
check the fit of the rocker arms; also check the fit of the rocker arms on 
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the shafts. Check the valve end of the rocker arms for excessive wear. 
Any worn parts should be replaced. 

Note that there are three each of four different type rocker arms - 
right and left hand exhaust and right and left hand intake. Each type of 
rocker arm carries a different number (1, 2, 5 or 6) stamped on the side 
for identification. It is important that they be reassembled in the correct 
position. Fig. B-l. 

The following chart shows the rocker arm identification numbers: 


Number on 

Type 

For 

Rocker Arm 

Rocker Arm 

Cylinder 

1 

L. H. Exhaust 

1,3.5 

2 

R. H. Exhaust 

2,4,6 

5 

L. H. Intake 

2,4,6 

6 

R. H. Intake 

1,3,5 


B-8. Cylinder head and valves of Chevrolet Six, 
with details of valve, valve locks, cap and seal. 






B-9. Correct assembly of valve rocker arms. The front of the engine is 
on the left. Note the oil connector at the center of the cylinder head for 
supplying oil for the rocker arm shaft. 


When reassembling note that one end of each rocker arm shaft is 
plugged. The open end of each shaft must be toward the center. 

CYLINDER HEAD ASSEMBLY 

Before starting to reassemble the cylinder head, make sure all parts 
are thoroughly clean. Starting with No. 1 for front cylinder, place the 
exhaust valve in the port and then place the valve spring and cap in 
position. Compress the valve spring with a valve spring compressor and 
install the oil seal and valve key. Fig. B-8. Make sure the seal is flat 
and not twisted in the valve stem groove, and the keys seat properly in 
the valve stem groove. When installing the valve springs in position make 
sure the closed coil end is toward the cylinder head. Then, proceed with 
the remaining valves. The completed assembly is shown in Fig. B-9. 

Before placing the cylinder head on the cylinder block, clean out all 
the cylinder head bolt holes and also clean the threads on the cylinder 


B-10. Sequence for tightening cylinder head bolts on 1942 to 1952 
Chevrolet engines. Similar procedure is followed on other models. 
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bolts. Place a new cylinder head gasket on the cylinder block, following 
the instructions stamped on the gasket. This will assure proper align¬ 
ment of the water passage and bolt holes in the cylinder block and head 
with the corresponding openings in the cylinder head gasket. 

If cylinder head guide pins are available, two should be placed 
through the gasket and screwed into the cylinder block front and rear 
holes, to hold the gasket in position and guide the cylinder head into 
place. On 1949 and more recent models, pilot the rocker arm feed pipe 
up through the hole in the cylinder head and lower the head into position. 

Place some oil on the threads of the cylinder head bolts and install 
the bolts finger tight. If guide pins were used when positioning the 
cylinder head, these should now be removed and the two remaining bolts 
installed. 

TIGHTEN BOLTS IN PROPER SEQUENCE 

Next, tighten the cylinder head bolts a little at a time in their proper 
sequence as shown in Fig. B-10. The final tightening should be 70-80 
foot pounds on the 216 engines and90-95foot pounds on the 235 engines. 

Install the twelve valve lifters in the right side of the cylinder block 
and drop the twelve valve push rods down through the openings in the 
cylinder head, seating them in the valve lifters. 

Next install and tighten two rocker arm shaft studs in the cylinder 
head. Place the oil connector over the open end of the two rocker shaft 
assemblies and place this assembly on the cylinder head so the studs 
will enter the center support on each shaft. On 1953 and later engines, 
align the oil connector tube with the supply passage in the cylinder head. 
The bolts and stud nuts which retain the rocker arm assembly to the 
cylinder head can now be installed and tightened evenly to 25-30 foot 
pounds torque. 

On 1949-1952 engines, connect the rocker arm oil line to the oil 
connector and tighten securely. Fig. B-9. 

Next install the temperature indicator fitting and the thermostat and 
thermostat housing. Also connect the radiator hose and install the 
battery ground strap. 

The push rod cover plate on the side of the engine should now be in¬ 
stalled using a new gasket. When installing the cover plate, it will be 
found that there will be a tendency for the gasket to slip. This can be 
overcome by using a liberal quantity of gasket cement on the side of the 
engine block and then placing the gasket in position. 
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Another method is to coat the edges of the cover plate with gasket 
cement and then tie the gasket to the cover plate with sewing thread. 
The thread is passed through the holes in the gasket and the cover plate 
and tied to secure the gasket in place. It is not necessary to remove the 
thread after the cover plate is in position. 

On 216 engines, make sure the cork seals are properly positioned 
around the spark plug openings. 



B-ll. Sectional view of hydraulic valve lifter as used on Chevrolet engines. 

After cleaning and gapping the spark plugs they should be installed 
with new gaskets. Torque recommendations for spark plug installation 
is 20-25 foot pounds. If a torque wrench is not available, the spark plugs 
should be tightened finger tight and then given one-half turn in addition 
with an 8 in. wrench. 

Connect the spark plug wires to their respective terminals and the 
high tension wire to the ignition coil. 

Make sure the flanges on the cylinder head and manifold are clean. 
Then install new gaskets, intake manifold pilot sleeves and install the 
four capscrews with clamps loose to hold the gaskets in position. 
Position the manifold and slide into place over the studs and pilot 
sleeves making sure that it seats against the gasket. 

Install the capscrews and nuts, turn the clamps into position against 
the manifold and tighten the clamp bolts to 15-20 foot pounds tension and 
on 1949-54 engines tighten the stud nuts to 25-30 foot pounds tension. 
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B-12. Special equipment is required for checking 
the leak down rate of hydraulic valve lifters. 


The job is completed by installation of the throttle and choke wires, 
fuel and vacuum lines, air cleaner and filling the cooling system with 
water. 

Valve tappets are adjusted in accordance with the instructions given 
in the chapter devoted to Tune-Up. 

HYDRAULIC VALVE LIFTER SERVICING 

Hydraulic Valve lifters. Fig. B-8, are used on Chevrolet cars 
equipped with Powerglide Transmissions. 

If the oil filter is changed at frequent intervals, hydraulic valve 
lifters very seldom require attention. Readjustments are not necessary 
and the lifters are extremely simple in design. 

As outlined in the Section on Engine Tune-Up, the easiest method of 
locating a noisy valve lifter is to use a piece of garden hose as a 
stethoscope. Noisy lifters can also be located by placing a finger on the 
face of the valve spring retainer. A distinct shock will be felt on noisy 
lifters whenever the valve returns to its seat. 

VALVE NOISES 

The different types of hydraulic valve noises and their causes are as 
follows: 

General noise throughout the entire valve train is usually caused by 
insufficient oil supply. In such cases it is usually advisable to drain the 
remaining oil from the crankcase and refill with new oil. 


45 



FIX YOUR CHEVROLET 


A hard rapping noise is usually caused by the valve plunger. Fig. 
B-ll, becoming tight in the bore of the lifter body so the return spring 
can no longer push the plunger back to its working position. This may 
be caused by varnish or carbon deposit or other foreign material 
wedging between the plunger and the lifter body. 

Moderate rapping noise may be caused either by excessively high 
leak down rate. Fig. B-12, a leaky check valve seat, or a clogged air 
vent in the push rod seat. The latter applies only to the 1950-53 valve 
lifters. 

An intermittent clicking may be caused by a small piece of dirt 
momentarily caught between the ball seat and check valve ball or in rare 
cases, the check valve ball may be out-of-round. 

When noise occurs in one or more of the hydraulic lifters, the usual 
practice is to remove all of the units so they can be cleaned and thor¬ 
oughly inspected. The reason that it is advisable to remove all of the 
hydraulic lifters if only one appears to be giving trouble, is that in most 
cases difficulty will be experienced in a short time with the remaining 
units. 

DON 7 ! MIX PARTS 

The parts of the various hydraulic valve lifters should never be 
mixed. Before disassembling the units, a separate can or tray should 
be provided for each unit and the parts of the unit kept in that can. It is 
also important that the lifters be replaced in the same position in the 
engine as originally installed. The Chevrolet factory also points out that 
the plungers are not interchangeable and are a selective fit. Should a 
plunger or lifter body become damaged, it is necessary to replace the 
entire unit. 

If the difficulty has been caused by an accumulation of dirt, gum, or 
varnish, all that is necessary is to clean the parts in a solvent and then 
after reassembly, the unit can be reinstalled in the engine. In such 
cases, it is also advisable to drain the crankcase and refill with fresh 
oil. If the surfaces have become scratched or otherwise damaged, it is 
advisable to replace the entire unit. When indoubt as to the condition of 
the various parts, it is advisable to replace the entire unit. 

The plunger must be free in the lifter body. A simple test for that 
condition is to see if the plunger will drop of its own weight in the body. 
In addition there must be no excessive leakdown and there must be no 
ball check valve leakage. 

The hydraulic valve lifters are easily lifted out of the engine after the 
rocker arm assembly and push rods have been removed. The valve 
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lifters and push rods should be placed in a special rack or individual 
cans in the proper sequence so they can be reinstalled into the same 
positions in the cylinder block. 

To disassemble the Chevrolet Hydraulic Valve Lifter, Fig. B-ll, 
hold the plunger down with a push rod and then using a small screw 
driver or pointed awl remove the plunger retainer. This will permit the 
remaining parts to be removed from within the valve body. 

Because of the extremely small clearances between the plunger and 
the body, extreme care must be taken that there is no dirt present 
before reassembling. When cleaning the parts, special solvents are 
available or if desired, acetone may be used. After cleaning, the parts 
should be dried with a lint-free rag or compressed air and then inspect¬ 
ed. 

REASSEMBLING VALVE LIFTER 

To reassemble the hydraulic valve lifter, invert the plunger and 
place the ball into the hole in the plunger. Then place the ball check 
valve retainer over the ball and on the plunger. 

Next, place the check valve retainer spring over the retainer. 
Assemble the valve lifter body over the complete assembly taking care 
to line up the feed holes in the lifter body and the plunger. 

Turn the assembly over and fill with SAE No. 10 oil. A special tool, 
designed for the purpose, is then inserted through the ball seat hole in 
the bottom of the plunger and pressed down so that the holes in the lifter 
body and plunger are aligned. Insert a pin through both holes in order to 
hold the plunger down against the spring tension. 

Then fill the assembly with SAE No. 10. oil. Install the push rod seat 
and spring retainer. 

To remove the pin inserted in the holes, simply push down on the push 
rod seat which will permit removal of the pin. 

The hydraulic lifter is now completely assembled, loaded with oil 
and ready for installation in the engine. 


VALVE LIFTER ADJUSTMENT 

Any time the rocker arm assembly or the valve lifters are removed 
from the engine, it is necessary to adjust each valve lifter. This ad¬ 
justment should only be made when the valve is completely closed. The 
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procedure is as follows: First place No. 1 piston at top center on com¬ 
pression stroke. In this position both intake and exhaust valve lifters 
are on the base circle of the cam permitting adjustment of the valve. The 
easiest method of determining when the piston is at the correct position 
is to remove the distributor cap. Then, crank the engine until the 
distributor rotor points to the Number One cylinder position with the 
breaker point open. 

Having determined that Number One cylinder is at the top of the 
stroke and in the firing position, turn the adjusting screw on the rocker 
arm down until all lash or clearance is removed from the lifter to the 
valve. This can be determined by checking push rod side play at the 
adjusting screw end while turning the adjusting screw. At the point 
where no side play of push rod can be felt, continue turning the adjusting 
screw 1 1/2 turns and then tighten the lock nut, securely. This will 

place the lifter plunger in the center of its travel. No further adjustment 
is required. 

Proceed with the other valves of the engine. As the firing order of 
the Chevrolet 6 engine is: 1, 5, 3, 6, 2, 4, there will be considerable 
time saved if the valves of the cylinders are adjusted in that order. 
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Except as the result of unusual operating conditions, it is seldom 
necessary to overhaul the Chevrolet engine. Fig. C-l, until after 
75,000 or 100,000 miles of operation. In general, satisfactory oil 
mileage will be delivered up to those distances before it is necessary to 
replace piston rings. It is seldom necessary to recondition the cylinders 
until approximately 150,000 miles of operation. When new piston rings 
are installed, it is usually customary to adjust or replace the engine 
bearings at the same time. 

When a complete engine overhaul (including cylinder reconditioning) 
is found necessary, many car owners and repair shops find it more 
economical and satisfactory to replace the old engine with a new or 
rebuilt engine. Chevrolet has available what is known as a short block. 
This consists of a new cylinder block, crankshaft and piston assembly. 
In other words, it is the complete engine with the exception of the 
cylinder head, oil pan and manifolds and accessories such as generator, 
starter and carburetor. Such short blocks are currently priced at 
approximately $160.00 to $175.00. 


Another solution to the problem of a complete engine overhaul, is to 
remove the engine and send it to an automotive machine shop which will 
do all of the machining and replacing of worn parts. The larger automo¬ 
tive machine shops have available completely rebuilt engines and in such 
cases all that is necessary is to exchange the original worn engine for a 
rebuilt unit. Prices of rebuilt engines of that type range from $12 5.00 
upward depending on the establishment which does the rebuilding. 

ENGINE REMOVAL 

Engine removal, while not difficult, should not be attempted unless a 
chain hoist is available and also an overhead beam of sufficient strength 
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C-l. Sectional view of Chevrolet Six cylinder engine. 
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to carry the weight of the engine as it is lifted from the chassis. The 
engine weight is approximately 1,000 pounds. 

The first step in the removal of the Chevrolet engine is to drain the 
radiator and cylinder block and disconnect the radiatorhose connections. 
It is also advisable to drain the oil from the engine crankcase and 
transmission. If the car is equipped with a Powerglide transmission, 
this should also be drained. 

While the lubricant is being drained from the engine and transmis¬ 
sion, disconnect the hood springs and hinges and remove the hood. 
After disconnecting the battery cables, remove the battery and also 
disconnect the battery ground strap from the cylinder head. 

Remove the radiator core from the core support. On recent models 
it is also necessary to disconnect the wiring harness from the right 
junction block and pull the harness through the header bar. Remove the 
radiator core support and header bar. From the large terminal on the 
starter solenoid, remove the battery cable and ammeter wire and also 
the starter wire from the small terminal. Also disconnect the wire to 
the ignition coil. 

DISCONNECT GAS LINE AT FUEL PUMP 

Disconnect the gasoline supply line at the fuel pump. The generator 
and field wires must also be disconnected at the generator. 

Remove the air cleaner from the carburetor and also disconnect all 
throttle and choke connections. The line to the oil pressure gauge 
should then be disconnected and the temperature element from the 
cylinder head removed. 

Disconnect the windshield wiper vacuum line and on cars equipped 
with the Powerglide transmission, remove the vacuum line leading to 
the transmission. On 1940 models it is also necessary to disconnect the 
vacuum cylinder system rod and valve link from the reactionary levers. 
On these cars, the clevis pin through the piston rod yoke and valve link 
should be replaced in order not to disturb the vacuum valve adjustment. 

Remove the exhaust pipe from the manifold and also disconnect the 
accelerator pedal from the accelerator rod and remove the bell crank 
from the underside of the toe board on 1953 and 1954 models. 

On Chevrolet cars equipped with a three-speed transmission, dis¬ 
connect the transmission control rod from the shifter levers at the 
transmission cover. On Powerglide models disconnect the transmission 
control rod from the transmission control rod bell crank. 
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Disconnect the clutch link and also disconnect the speedometer cable 
from the transmission. 

Remove the clevis pin and separate the split link on the end of the 
hand brake lever rod from the bell crank. Then push the handbrake 
lever rod into the driver’s compartment. Disconnect the parking brake 
rod from the idler lever. 

Remove the bolts from the universal ball retainer and slide the 
collar and ball back into the propeller shaft housing. After placing a 
jack under the propeller shaft, remove the cap screws which fasten the 
front trunnion bearings to the front yoke. Remove the bearings and 
split the universal joint and lower the front end of the propeller shaft. 

Remove the valve cover from the top of the engine and disconnect the 
oil line from the rocker arm connector. Remove the rocker arm attach¬ 
ment bolts and stud nuts and remove the rocker arm shaft assembly and 
push rod. 

LIFTING ENGINE 

On three-speed transmission models, the engine is lifted from the 
fourth cylinder head bolt from the rear on the left side and the third bolt 
from the rear on the right side. These bolts should therefore be removed 
to permit installation of the lifting eyes which are screwed into the bolt 
hole. On Powerglide transmission models, the engine is lifted from the 
second cylinder head bolt from the rear on the left £ide and the fourth 
bolt from the rear on the right side. 


Attach the hoist or chain block to the lifting eyes in the cylinder head 
and raise hoist until it is supporting the weight of the engine. 

On 1951 and earlier models. Fig. C-2, remove the bolts attaching the 
engine side support cushions, front engine bolts and the rear trans¬ 
mission support to frame cross member bolts. On 1952 and later models, 
loosen the engine side mount through-bolts and remove the side mount to 
frame bolts. Remove the rear transmission support to frame cross 
member bolts. If any shims are used between the mounting bracket and 
the frame side member, careful note should be made of the number used 
at each point so the same number may be used when replacing the 
engine. 

The engine is now ready to be hoisted from the chassis, but before 
doing so a careful check must be made to be sure that all wires, cables 
and linkage have been disconnected. 
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REPLACING ENGINE MOUNTS 


In order to reduce the transmission of vibration from the engine to 
the chassis and the body of the car, Chevrolet engines are mounted in 
rubber. Incorrectly adjusted engine mounts will result in the trans¬ 
mission of vibration and in some cases, will permit the engine to strike 
parts of the frame so that knocking will result. In addition it may cause 
the transmission to slip out of gear. 

On 1942 to 1947 models the Chevrolet instructions for adjusting the 
engine mountings are as follows: 

1. Tighten the front engine mounting bolts. Should the mounting or 
mountings be oil soaked, replacement should be made. 

2. Tighten the rear engine mounting bolts at the rear of the trans¬ 
mission making sure that the mounting studs are tight in the transmission 
case. 


3. Check the clearance between the transmission cross member and 
the “U” section plate. This clearance should be from .005 in. to .015 in. 
equally spaced fore and aft. If the clearance exceeds the limits, remove 
the mounting and bend the “U” section plate until the clearance is 
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within the above limits. This clearance is very important because it 
limits the fore and aft movement of the engine. 

4. Remove the bolts from the engine side mountings and check the 
clearance between the mounting and its bracket on each side. If the 
clearance is more than 1/16 in., shim with 3/8 in. plain flat washer. If 
the clearance is less than 1/16 in., loosen the bracket bolts and push 
the mounting forward. (There may be sufficient clearance in the bracket 
bolt holes to give the necessary 1/16 in. clearance). If ur.ible to get the 
proper clearance in the manner mentioned, remove the brackets and 
elongate the holes with a round file until the 1/16 in. clearance between 
the mounting and the bracket is obtained. 

It is important that these engine mountings be set up with an equal 
amount of tension on each side. 

1941 -1951 CARS HAVE THREE MOUNTS 

On 1949 to 1951 Chevrolet cars, the engine is mounted in rubber in 
three places. The front engine mount is through the engine front 
mounting plate and rubber insulator mounts to the frame front cross 
member. Two side support cushions. Fig. 03, are provided to dampen 
the engine torque reaction at low car speeds. These cushions are 
located at the rear of the engine and are mounted between brackets 
bolted to the clutch housing and brackets riveted to the frame side 
rails. The side rail brackets are serrated on the support mounting face 
and the side mounts are also serrated. The frame brackets have an 
elongated hole for up and down adjustment. 

In addition, the one piece vulcanized rubber cushion assembly is 
bolted directly to the transmission and cross member. All fore and aft 
movement of the engine is taken up in this assembly. 

The mounting bracket bolts at the clutch housing and transmission 
and cross member should be inspected frequently to be sure they are 
tight. 

Be sure the front supports are kept clean and free of oil to prevent 
deterioration of the rubber. 

The front engine mounts on the 1949 to 1951 engine are easily 
replaced by removing the bolts. After the bolts are removed, the front 
of the engine is jacked up sufficiently so that the mounts can be slid from 
between the front cross member and the engine front mounting plate. 
After replacing the mounts, they should be bolted securely. 
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The side supports on 1949 to 1951 Chevrolet engines are easily 
replaced after removing the necessary nuts. After replacing, the nuts 
should be tightened securely. Note that the supports should be installed 
with the serrated face toward the frame bracket. Serrations and 
elongated bolt hole allow proper positioning of the support without 
shimming. 



C-3. Details of engine side mounting. 


As the transmission support holds the weight of the engine and 
transmission assembly, it is necessary to place a jack under the 
transmission when removing the transmission support. After removing 
the bolts, raise the rear of the engine sufficiently to slide out the rear 
support from between the transmission and cross member. Then bolt the 
new support assembly to the transmission support cross member using 
a new bolt lock plate. Then, lower the transmission assembly onto the 
transmission support and bolt the support assembly to the transmission 
using a new bolt lock plate. Note that the two transmission attaching 
bolt holes are slotted to provide alignment between the transmission and 
the support. 
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The engine used on 1952 and later models is supported at three 
points. The rear mounting is located at the rear of the transmission 
while the front mountings are placed one on each side and high alongside 
the engine. 

The front mountings should always be replaced first and the pro¬ 
cedure is as follows: First, remove the side mount through bolts and 
then jack up the front of the engine approximately 1/2 inch. This will 
permit the removal of the rubber biscuits from each side. After placing 
the new rubber biscuit in position the engine is lowered. Install the right 
biscuit through-bolt first, raising and aligning the engine as necessary. 
Then install the left side through-bolt. Both through-bolts should be 
tightened to 25-35 foot pounds torque. 

Four bolts are used to attach the transmission support to the engine 
support cross member. After these are removed, together with the rear 
mount support bolts, the rear of the engine is raised sufficiently to 
permit sliding the mounts from between the transmission and the cross 
member. After the alignment of the new rear engine mounting is done, 
the bolts are installed and tightened to 25-35 footpounds. 


SIMPLIFIED ENGINE MOUNTING ADJUSTMENT 

Whenever the engine or the side mounts are replaced, they should be 
carefully adjusted as follows: 

First assemble mounting with through-bolts loose to engine crank¬ 
case and tighten side mount to crankcase bolt securely. Then, using the. 
same number of shims between mounting and right side rail, or if shims 
were lost, use one shim Part No. 3701154 and install side mount to 
frame side rail bolts, lock washers and nuts and tighten securely. 


If the transmission support was removed, the cross member bolts 
should be tightened securely after the new support is in place. 

On the right side, make sure the bolt is free and does not bind. Then 
tighten the mounting through-bolt nut to 25-35 footpounds torque. 

Allow the engine weight to rest on side mount rubber biscuits, 
remove nut and steel washer from left through-bolt and check to make 
sure there is lateral clearance around the bolt. Shim between the frame 
rail and the support arm as necessary to get this clearance. 

If the bolt has lateral clearance, replace the steel washer and nut and 
tighten to 25-35 footpounds torque. 
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SHORT CUTS ON PISTON RING REPLACEMENT 

As previously mentioned, when an engine is badly worn it is often 
advisable to have it completely rebuilt by an automotive machine shop. 
However, if the total mileage on the engine is less than 100,000 miles 
and it has been well taken care of, replacement of the piston rings is 
usually all that is necessary to secure satisfactory oil consumption. 
To replace the piston rings, it is first necessary to remove the cylinder 
head, and the oil pan. This will permit the removal of the connecting rod 
and piston assembly through the top of the engine. The old rings are then 
removed from the pistons and after cleaning the new rings are installed 
in accordance with the ring manufacturer's instructions and the engine 
reassembled. It is not necessary to remove the engine from the chassis. 

Details covering the removal of the cylinder head were given pre¬ 
viously. Instructions for removing the oil pan and connecting rod follow, 
together with detailed information on the installation of piston rings. 

OIL PAN REMOVAL 

On models previous to 1949, the operation of removing the oil pan. 
Fig. C-4, is simply a matter of removing the cap screws which fasten the 
oil pan to the crankcase. After the cap screws are removed, the oil pan 
can be lowered to the floor. In many cases the oil pan will tend to stick 
to the crankcase and in such cases it can be easily loosened by driving a 
screwdriver between the two surfaces. 

On 1949 and later model Chevrolet cars, it is necessary to remove 
the intermediate steering arm before the oil pan can be removed. 

After the oil pan has been removed from the engine, it should be 
thoroughly cleaned and inspected. On the standard Chevrolet engines, it 
is necessary to check the depth of the oil pan troughs and the aiming 
nozzles in the oil pan. Fig. C-5. Special gauges are provided for such a 
check. However, unless the oil pan has been dented as a result of a 
collision, the oil trough and the aiming nozzles are usually found to be 
correct. 

On the 235 engine which has pressure lubrication to the connecting 
rod bearings, there will be no troughs or aiming nozzles in the oil pan. 


CONNECTING ROD REMOVAL 

Before attempting to remove the connecting rod, the ridge at the top 
of each cylinder bore which results from the travel of the piston rings 
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C-5. Method of lubricating connecting rods used on Chev¬ 
rolet engines except 1953 and later Powerglide models. 

should be removed. If this is not done, there is a possibility of breaking 
the piston ring lands in the pistons. 

Cylinder ridge removal tools. Fig. C-6, are needed to remove this 
ridge. These may be purchased at any automotive supply establishment. 
In many cases they can be borrowed from the supply house from which 
the piston rings are purchased. 

After the ridge has been removed, the connecting rod bolts which hold 
the connecting rod caps to the connecting rod are removed. However, 
before removing the caps, both the cap and the rod to which it is 
attached should be marked so they can be re-assembled in their original 
position. The rod and cap can be marked by means of a center punch or a 
three-corner file. The usual method is to mark the rod and cap in No. 1 
cylinder with a No. 1, the rod and cap in No. 2 cylinder with a No. 2, and 
so on for all of the cylinders. 


C -6. One type of tool used to remove the ridge from the top of the cylinder. 
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After removing the cap, the connecting rod and piston assembly is 
pushed out through the top of the cylinder bore. After each rod is re¬ 
moved, the cap is replaced on the connecting rod in its original position 
as double insurance that it will not be mixed with the other caps. 

After the connecting rod assemblies are removed, they should be 
thoroughly cleaned. Fig. C-7, and the pistons carefully examined to make 
sure they are not damaged or worn. Particular attention should be paid 
to the piston ring grooves including the groove widths. If they have been 
damaged in any way, new pistons should be installed. Groove width can 
be checked by rolling a new piston ring around each groove. Fig. C-8. 
If the clearance between the ring and the side of the groove is in excess 



C-7. Cleaning the ring groove of a piston with a special tool. 


of .003 in. the piston may be salvaged by cutting oversize grooves using 
a lathe. Wider than standard rings are then installed in the grooves. 
Another method is to place special spacer rings in the groove in 
addition to the regular width piston ring. 

WHAT TO DO ABOUT PISTON PINS 

By the time an engine has been run a sufficient distance that new 
piston rings are required, it is also necessary that new piston pins be 
installed. This is accomplished by either reaming out the holes to the 
desired oversize or by honing the hole with equipment designed for the 
purpose. 

Unless the equipment is readily available, it is more satisfactory to 
take the pistons and rod assemblies to an automotive machine shop which 
will install the new oversize piston pins for a nominal fee. At the same 
time they will clean the assemblies and install the rings if desired. 
Automotive parts houses which sell pistons, pins and rings, are usually 
in possession of equipment for installing the oversize piston pins and 
therefore considerable time can be saved by permitting such establish¬ 
ments to do the work. 
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C-8. Checking the clearance of a piston ring in the piston. 


ARE NEW PISTONS NECESSARY? 

When new piston rings are installed, without reconditioning the 
cylinders, it is seldom necessary to install new pistons. Naturally, if 
the ring lands are badly worn, or if the pistons have been badly 
damaged, as the result of pre-ignition and excessive blow-by, new 
pistons will be required. 

When the original pistons are in good condition, as is usually the 
case, they can be used again. However, it is usually necessary to expand 
the pistons to obtain the desired clearance between the piston and the 
cylinder wall. Parts jobbers have the necessary equipment for expanding 
the pistons to the desired size. The normal clearance between the piston 
and the cylinder wall for Chevrolet cast iron pistons is .002 in. and for 
aluminum pistons - .0015 in. 

MEASURING PISTON CLEARANCE 

The easiest way to measure piston clearance is to use 1/2 in. wide 
feeler gauge. Such a feeler gauge, of the desired width and thickness can 
be secured in lengths approximately 12 in. long. The procedure is to 
place the feeler gauge along the side of the piston, 90 degrees around the 
piston from the piston pin. The piston and feeler gauge is then inserted 
into the cylinder bore. If the clearance is correct the piston should push 
through the cylinder with light pressure when a .002 in. feeler is used and 
should lock if a .003 in. feeler is used. 


In the case of aluminum pistons, and using a .0015 in. feeler gauge, 
it should require between 7 and 18 lb. firm pull (as measured by a 
scale) to pull the feeler gauge straight up and out from between the 
piston and cylinder wall. 
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By using different thicknesses of feeler gauge stock, as described, 
the clearance between the piston and cylinder wall can be measured. If 
the clearance is in excess of the amount specified, the pistons should be 
expanded sufficiently to obtain the desired clearance. 

Automotive machine shops have the necessary equipment for expand¬ 
ing the pistons and in most cases will send a machinist to the car and 
make the necessary measurements to determine the amount the pistons 
should be expanded. 

Another method of measuring the piston clearance is to use micro¬ 
meters, Fig. C-9. In such cases, the diameter of the cylinder bore is 
measured with inside micrometers (or dial gauge) and the diameter 



C-9. Measuring the diameter of a piston with a micrometer 
and the diameter of the cylinder bore with a dial gauge. 


of the piston is measured with outside micrometers. When measuring 
the cylinder bore it is measured across the width of the engine and the 
diameter of the piston is measured across its thrust faces. The differ¬ 
ence between the two diameters will then be the piston clearance. 

DEGLAZING CYLINDERS 

Before replacing pistons and rings in the cylinders, it is necessary 
to remove the glaze from the cylinders. If the glaze is not removed from 
the cylinders, the engine will continue to use considerable oil. 

Removing the glazing is accomplished by means of a deglazing hone. 
The hone is driven by a 3/4 in. electric drill and all that is necessary is 
to move the rotating hone several times up and down the cylinder until 
the glaze is removed. 

Before deglazing the cylinders, cloths should be placed over each of 
the crankshaft throws so that abrasive particles from the hone will be 
caught on the cloths. 
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C-10. Measuring the diameter of a bearing journal with a micrometer. 


Deglazing hones can usually be rented or borrowed from an automo¬ 
tive machine shop. If none is available, some mechanics will use very 
fine sand paper and do the operation by hand. 

SHOULD ROD BEARINGS BE REPLACED? 

To determine whether it is necessary to replace the connecting rod 
bearings, it is necessary to measure the clearance between the bearing 
and the crankshaft. Before measuring the clearance, it is first necessary 
to carefully examine the crankshaft throw to make sure that it is not 
grooved, tapered, or out-of-round. To measure the crankshaft for taper 
and out-of-round, ordinary 2-3 inch micrometers are used. Fig. C-10. 
The throws or journals should be measured at several points along their 
length to check for any taper and also measured at two points at right 
angles to each other to see if they are out-of-round. Generally accepted 
limits for taper and out-of-round are .001 in. and .0015 in. respectively. 
If the wear exceeds those values, the crankshaft should be reground. 
Greater wear will make it impossible to fit the bearings correctly and 
excessive oil leakage from the bearings will result in high oil consump¬ 
tion. 


One method of measuring the clearance between the connecting rod 
bearing and the crankshaft journal is by means of shims. First secure 
some paper and cut a piece 1/2 inch wide x 3/4 inch long. The thickness 
should be .002 in. thick which is the clearance of the bearing. Place this 
piece of paper in the bearing cap. Fig. C-ll, and install the connecting 
rod on the crankshaft with the rod and piston hanging down. Tighten the 
connecting rod bolts to 40 foot pound tension. Then swing the rod back 
and forth on the crankshaft journal. If the clearance is excessive, the rod 
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will drop to a vertical position while if the clearance is insufficient con¬ 
siderable resistance will be felt as the rod is swung back and forth. 

Another method is to use Plastigage to measure the clearance; 
Plastigage is a product offered by the Perfect Circle Piston Ring Com¬ 
pany consisting of slender rods of special plastic. A short length of the 
Plastigage is placed between the bearing and the crankshaft. When the 
bearing cap is tightened the Plastigage will be flattened. The width of the 



C-ll. Clearance between the bearing and the 
journal can be measured by a piece of shim stock. 


flattened Plastigage, Fig. C-12, is then proportional to the clearance 
between the bearing and the shaft. One edge of the envelope in which the 
Plastigage is packed is marked in graduated scale so the width of the 
compressed Plastigage is converted to bearing clearance in thousands of 
an inch. Whenusing the Plastigage method, neither the crankshaft nor the 
connecting rod should be rotated. 

Connecting rod bearings of all Chevrolet engines except those cars 
equipped with Powerglide transmission, are of the poured type. Adjust¬ 
ment of bearing clearance is made by removal or installation of shims 
placed between the face of the cap and the connecting rod. 

On Powerglide cars, the connecting rods are of the slip-in type and 
if worn, new bearing shells should be installed. 

In the case of the poured rods, complete new connecting rod assem¬ 
blies are necessary when the bearings are excessively worn. 


64 



ENGINE OVERHAUL 


MAIN BEARING REPLACEMENT 

The main bearing of all Chevrolet engines of recent manufacture are 
of the slip-in type and are therefore easily replaced. See Fig. C-4. On 
engines built prior to 1947, the bearings were of the babbitt-lined steel 
half shell type. However, for replacement Precision or Slip-In type 
bea rings a re f u rnis hed. 

It is not necessary to remove the engine from the chassis when re¬ 
placing the old style bearings with the new. The shortest method of 
making the replacement is as follows: 

After removing the radiator, vibration damper, fan belt and spark 



C-12. Using Plastigage to measure bearing clearance. 


plugs, loosen all the rocker arm tappet adjusting screws in order to 
relieve tension on the cam shaft. 

Jack up both the front and rear of the car about 10 inches from the 
floor. Then remove the transmission floor pan and the flywheel under 
pan. 

Unfasten the transmission support from the cross member and un¬ 
couple the gear shift selector rod from the selector lever. 

Jack up the rear of the engine and support it with a bar across the 
frame braces. Release the clutch fork from the ball. 

Remove the bolts from the bell housing and slide the transmission 
back about 3/4 inch. Then remove the oil pan and timing gear cover. Also 
remove the oil pump and screen assembly. Mark the timing gear 
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position so it can be reassembled in the same position. Then, rotate the 
crankshaft to the best possible position for removal of all bearing caps. 
Loosen all the main bearing cap bolts permitting the crankshaft to drop 
about 3/8inch. 

Remove the bearing caps from No. 2 and No. 4 main bearings and 
then take out the upper and lower bearing shells. A putty knife or 
similar tool with a bent blade can be used to force the upper shell out 
of the block. 

Install the new upper bearing shells, locating the dowel in the hole 
and pressing the bearing in place. Then install the new lower bearing 
shells in the caps and replace the caps, using three .002 in. shims on 
each side of the bearing. Tighten the bolts until the cap is snug on the 
crankshaft but not so tight as to raise the crankshaft. 



C-13. Measuring the end gap on a piston ring. 

Repeat this operation on No. 1 and No. 3 bearings. 

Place a jack under No. 3 main bearing cap and raise the crankshaft 
slowly making sure the crankshaft is horizontal and also the upper 
bearing shells remain in place. Also check the crankshaft gear to be 
sure it meshes with the camshaft gear as originally marked. 

Tighten all the main bearing bolts until they are snug and remove 
the jack. 

Then, starting with the rear main bearing, remove the same number 
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of shims from each side of the bearing until a slight drag is felt when 
the crankshaft is turned by hand. Replace a .002 in. shim on each side of 
the bearing and tighten the bearing to 105 foot pounds torque. 

Follow the same procedure on the remaining bearings to complete 
the job. 

Instead of removing shims until a drag is felt when the crankshaft is 
rotated, the Plastigage method can be used to determine the correct 
clearance. The correct clearance for main bearings on Chevrolet 
engines up to and including 1947 models is .002 in. On later model 
engines, it is .0015 in. 

HOW TO INSTALL PISTON RINGS 

Before installing new piston rings on the pistons, the pistons should 
be carefully and thoroughly cleaned. Particular attention must be paid 
to the ring grooves in the pistons so that all of the hard carbon is re¬ 
moved. Special tools are available for cleaning these grooves. However, 
if such a tool is not available, a scraper can be made by using one of the 
old rings which have been removed. By breaking the old ring, a fairly 
satisfactory scraper can be made but care must be exercised so the 
sides of the ring groove are not scratched. 

Using a broken ring to scrape the grooves is a tedious job and re¬ 
quires considerable time to produce satisfactory results. So whenever 
possible secure a special tool designed to do the work. 

Before installing the rings on the pistons it is necessary to check 
them in the cylinders to be sure that they are the correct diameter. The 
ring being checked is then pressed down into the cylinder bore with a 
piston to be sure it is square in the piston bore. A feeler or thickness 
gauge is then inserted in the gap to check the width of the gap. Fig. C-13. 
This gap should be approximately .010 to .015 in. In this connection the 
instructions accompanying the piston rings should be followed. 

INSTALLING RINGS BY HAND 

After determining that the rings are of the correct size they are 
installed on the pistons, making sure the rings of the different types are 
installed in the correct grooves. To simplify the installation of the rings 
in the grooves, special ring pliers are available. Or, if desired the rings 
can be installed by hand. This is done by placing the thumb of each hand 
at each end of the ring and spreading the ends apart.The ring can then 
be slipped over the top of the piston. Install the ring in the lowest 
groove first. 
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SHOULD CYLINDERS BE RECONDITIONED? 

In most cases cylinders will require reconditioning only after 
100,000 miles of operation or when the cylinder is more than .003 in. 
out-of-round, or when the taper exceeds .006 in. 

The most satisfactory method of determining the wear in a cylinder 
is to use a dial gauge. 

Cylinders can be reconditioned either by means of a boring bar or by 
means of a cylinder hone. Boring bars are usually used when consider- 



C-14. A typical piston ring compressor is used to compress the rings into 
their grooves so that the piston assembly can be installed in the cylinder. 


able metal has to be removed. Final finish is usually secured by means 
of a hone. 

Automotive machine shops with the necessary equipment will come to 
your garage and do the reconditioning. 


REPLACING CONNECTING RODS 

To replace the connecting rods and the piston assemblies in the 
engine, a ring compressor is needed. A ring compressor as shown in 
Fig. C-14 is essentially a sleeve which compresses the piston rings into 
their grooves so they will easily enter the cylinder bore. 

After the piston rings have been compressed into their grooves by 
means of the ring compressor, the assembly is placed in position in its 
correct cylinder and then by means of a hammer handle the piston is 
tapped into the cylinder bore. 
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After the lower end of the connecting rod is in position on the crank¬ 
shaft journal the bearing cap is installed and the bolts tightened to 40 
foot pounds tension with a torque wrench. 

Instructions for installing the piston rings on the piston vary slightly 
with different types and makes of rings. Care must be exercised so the 
rings are not a loose fit in the grooves. The clearance should not exceed 
.002 in. 


Installation of the rings on the piston is greatly simplified if a ring 
expander tool is used. This tool resembles a pair of pliers and will 
expand the ring so it can be easily slipped over the head of the piston and 
into its groove. If such a special tool is not available, the ring can be 
expanded sufficiently by placing a thumb on the end of each ring and 
thus spreading the ring sufficiently so it can be slipped over the piston 
and into its groove. Care must be exercised so the ring gap is not 
opened so much by this method that it will distort or break the ring. 
Install the ring in the lowest groove first and then work up to the ring in 
the top groove. 

OIL PUMP REMOVAL 

The oil pump is easily removed after the oil pan has been taken from 
the engine. First disconnect the oil line connecting the oil pump to the 
cylinder block. Then remove the oil pump retaining sleeve lock screw 
and remove the oil pump and pump to block oil line. Then remove the 
oil line from the pump and remove the pump cover attaching screws, 
cover, gasket, idler gear and drive gear and shaft. 

To prevent cracking the block when installing the oil pump pipe 
tapered drive seal fitting, excessive torque on the fitting should be 
avoided. The fitting should be turned finger tight and then advanced one 
full turn with a wrench for correct installation. 

REPLACING REAR MAIN BEARING OIL SEAL 

To prevent oil from leaking out of the rear main bearing, into the 
clutch housing, a wick type seal is provided in the cap. Fig. C-4. 

New seals should be installed whenever the main bearings are 
replaced or when it is apparent that oil is leaking into the clutch housing. 

To replace the seal, first remove the rear main bearing cap and then 
pry out the seal with a screwdriver or other pointed tool. Clean the 
groove thoroughly and then insert the new seal in the groove with the 
fingers. Use a rounded tool and roll the seal into the groove. When roll- 
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ing the seal with the rounded tool, start at one end and roll it to the 
center of the groove. Then start at the other end and again roll towards 
the center. 

When the bearing seal has been forced into position, any portion of 
the seal that protrudes from the groove should be cut flush with the 
surface of the bearing cap. 

Except in the case of a complete major engine overhaul, it is seldom 
necessary to replace the upper seal. 



C-15. Installing timing gear cover seal with special driver. 


To replace the upper seal, it is necessary to first remove the crank¬ 
shaft. 

CURING TIMING COVER OIL LEAKS 

Oil leaks at the timing gear cover result from several causes. First 
the capscrews holding the cover to the cylinder block may be loose and 
in such cases all that is necessary is to tighten the cap screws. Another 
cause is a defective gasket between the cover and the cylinder block. In 
such cases it is necessary to remove the timing cover in order to install 
a new gasket. Another cause of oil leakage at the timing cover is a worn 
or otherwise defective oil seal; in such cases a new seal must be in¬ 
stalled. 

Either a new seal or a new cover and seal assembly can be installed. 
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C-16. Using a special stethoscope to locate a knock. 

In either event it is necessary to remove the old cover before a replace¬ 
ment can be made. Replacement procedure is as follows: 

After draining the radiator and disconnecting the upper and lower 
radiator hoses, remove the radiator core to radiator core support bolts 
and remove the radiator core. On recent models it is necessary to re¬ 
move the front bumper face bar, the lower catch plate assembly and the 
front fender skirt. Then remove the radiator grill and filler panel baffle 
as an assembly. Remove the fan belt and the engine front mounting bolts. 
Then jack up the front of the engine approximately 1/2 in. 

With a special puller, remove the harmonic balancer and pulley 
assembly. 

Then, after lowering the engine to its normal position, remove the 
bolts attaching the steering idler and bracket assembly to the frame 
cross member and permit them to drop down. Drain the oil from the 
oilpan and remove the pan. Remove the timing gear cover attaching 
screws and the two bolts that are installed from the back through the 
front main bearing cap, permitting removal of the front cover and 
gasket. 

As special equipment. Fig. C-15, is required to install a new seal in 
the old cover, most mechanics prefer to purchase a new cover and seal 
assembly. 

ENGINE NOISES AND KNOCKS 

There are five main types of engine knocks or noises. Fig. C-16. 
These originate in the valve tappets, timing gears, main bearings, 
connecting rod bearings, piston slap and piston pins. 


Valve tappet noises result from excessive clearance between the 
rocker arm and the valve push rod. Such noises will result when valves 
stick in their guides, or when the valve tappets have been incorrectly 
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adjusted. The noise resembles a sharp rap or rattle and is easily 
located by checking the valve tappet clearance adjustment by inserting 
a feeler gauge between the rocker arm and the end of the valve stem. 

Noisy timing gears will occur only after considerable mileage on the 
engine and results from excessive clearance between the teeth of the 
timing gear and the crankshaft gear. The noise is constant and does not 
vary under engine load or speed. 

Excessive main bearing clearance will give a deep-toned knock and it 
is usually more noticeable under engine load such as is encountered when 
climbing steep hills. The worn bearing may be located by shorting out 
the spark plugs one at a time with the engine under medium load. The 
noise will be less noticeable when the plugs are shorted out on each side 
of the bad bearing. 

The knock from a worn connecting rod bearing is a sharp metallic 
rap and is most noticeable in a “float.“ It is usually worse at speeds of 
40 to 50 miles per hour and just when the foot is removed from the 
accelerator. A faulty rod bearing can usually be located by shorting out 
the spark plugs one at a time. When the noise disappears or reduces 
in volume, with a particular plug shorted out, the worn bearing has been 
located. 

Piston slap results from excessive clearance between the piston and 
the cylinder. Piston slap is always worse when the engine is cold and 
diminishes as the engine reaches operating temperature. Piston slap 
is usually worse as the load on the engine is increased and can be 
located by shorting out the spark plugs. 

Loose piston pins give a knock very similar to that of piston slap but 
are not so apt to diminish as the engine temperature increases. New 
piston pins fitted in old pistons will often cause the piston to slap for 
several hundred miles of operation or until they have been worn in. 
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ENGINE TROUBLE SHOOTING 
LACK OF POWER 

CORRECTION 


CAUSE 

1. Poor Compression 

a. Incorrect valve lash 

b. Leaky valves 

c. Valve stems or lifters sticking 

d. Valve springs weak or broken 

e. Valve timing incorrect 

f. Leaking cylinde r head gasket 

g. Piston rings broken 

h. Worn pistons, rings and cylinders 

2. Ignition System Improperly Adjusted 

a. Ignition not properly timed 

b. Octane selector not adjusted for 
grade of fuel being used 

c. Spark plugs defective 

d. Dist ributor points defective 

3. Lack of Fuel 

a. Dirt or water in carburetor 

b. Gas lines partly plugged 

c. Dirt in gas tank 

d. Air leaks in gas line 

e. Fuel pump not working properly 

4. Carburetor Air Inlet Restricted 

a. Air cleaner dirty 

b. Carburetor choke partly closed 

5. Overheating 

a. Lack of water 

b. Fan belt loose 

c. Fan belt worn or oil soaked 

d. Thermostat sticking closed 

e. Water pump inoperative 

f. Cooling system clogged 

g. Incorrect ignition or valve timing 

h. Brakes dragging 

i. Improper grade and viscosity oil 
being used 

j. Fuel mixture too lean 


a. Adjust valve tappet clearance 

b. Remove cylinder head and grind 
valves 

c. Free up or replace 

d. Replace springs 

e. Retime valves 

f. Replace gaskets 

g. Replace rings 

h. Overhaul engine 

a. Set ignition according to instruc¬ 
tions 

b. Set octane selector 

c. Replace or clean, adjust spark 
plugs 

d. Set distributor points and time 
engine 

a. Clean carburetor 

b. Clean gas lines 

c. Clean gas tank 

d. Tighten and check gas lines 

e. Replace or repair fuel pump 

a. Clean air cleaner 

b. Adjust or replace choke mech¬ 
anism 

a. Refill system 

b. Adjustor replace 

c. Replace belt 

d. Replace thermostat 

e. Replace water pump 

f. Clean and reverse flush 

g. Retime engine 

h. Adjust brakes 

i. Change to correct oil 

j. Overhaul or adjust carburetor 
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k. Restricted air cleaner 

l. Valve tappets improperly 
adjusted 

m. Defective ignition system 

n. Exhaust system partly restricted 
6. Overcooling 

a. The rmostat holding open 


k. Clean air cleaner 

l. Adjust valves 

m. See ‘‘Engine Tune-Up*' 

n. Clean or replace 

a. Replace thermostat 


EXCESSIVE OIL CONSUMPTION 


CAUSE 

1. Leaking Oil 

a. Oil pan drain plug loose 

b. Oil pan retainer bolts loose 

c. Oil pan gaskets damaged 

d. Timing gear cover loose or 
gasket damaged 

e. Oil return from timing gear case 
to block restricted, causing leak 
at crankshaft fan pulley hub 

f. Push rod or rocker arm cover gas¬ 
kets damaged or covers loose 

g. Fuel pump loose or gasket dam¬ 
aged 

h. Rear main bearing leaking oil 
into clutch housing 

i. Leaking timing gear cover seal 

2. Burning Oil 

a. Broken piston rings 

b. Rings not correctly seated to 
cylinder walls 

c. Piston rings worn excessively 
or stuck in ring grooves. 

d. Piston ring oil return holes 
clogged with carbon 

e. Excessive clearance between 
piston and cylinder wall due to 
wear or improper fitting 

f. Cylinder walls scored, tapered 
o r out - of - round 

g. Valve stem oil seals broken or 
missing 


CORRECTION 


a. Tighten drain plug 

b. Tighten oil pan bolts 

c. Replace pan gaskets 

d. Tighten cover bolts or replace 
gasket 

e. Remove oil pan and clean oil re¬ 
turn passages 

f. Tighten covers or replace gaskets 

g. Tighten fuel pump or replace gas¬ 
kets 

h. Adjust or replace main bearing or 
main bearing oil seal 

i. Replace seal 

a. Replace rings 

b. Give sufficient time for rings 
to seat. Replace if necessary. 

c. Replace rings 

d. Replace rings 

e. Fit new pistons and rings 

f. Recondition cylinders and fit new 
pistons 

g. Install new valve stem oil seals 
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HARD STARTING 


CAUSE 

1. Slow Cranking 

a. Heavy engine oil 

b. Partially discharged battery 

c. Faulty or undercapacity battery 

d. Poor battery connections 

e. Faulty starter switch 

f. Faulty starting motor or drive 

2. Ignition Trouble 

a. Distributor points burned or 
corroded 

b. Points improperly adjusted 

c. Sparkplugs improperly gapped 

d. Spark plug wires loose and cor¬ 
roded in distributor cap 

e. Loose connections in primary 
circuit 

f. Series resistance in condenser 
circuit 

g. Low capacity condenser 

3. Engine Condition 

a. Valves holding open 

b. Valves burned 

c. Leaking manifold gasket 

d. Loose carburetor mounting 

e. Faulty pistons, rings or cylinders 

f. Leaking cylinder head gasket 

4. Carburetion 

a. Choke not ope rating p rope rly 

b. Throttle not set properly 

c. Carburetor dirty and passages 
restricted 


CORRECTION 


a. Change to lighter oil 

b. Charge battery 

c. Replace battery 

d. Clean, tighten and replace con¬ 
nections 

e. Replace switch 

f. Overhaul starting motor 

a. Clean or replace points 

b. Adjust points to .018 n or.016” 

c. Set plug gap at correct gap 

d. Clean wire and cap terminals 

e. Tighten all connections in pri¬ 
mary circuit 

f. Clean all connections in condens¬ 
er circuit 

g. Install proper condenser 

a. Adjust valves 

b. Grind valves 

c. Tighten manifold bolts or replace 
gasket 

d e Tighten carburetor 

e. See “Poor Compression” 

f. Replace gasket 

a. Adjust or repair choke mech¬ 
anism 

b. Set throttle 

c. Overhaul carburetor 


75 


FIX YOUR CHEVROLET 


POPPING, SPITTING AND DETONATION 


CAUSE 

1. Overheated Intake Manifold 

a. Manifold heat control spring 
not properly installed 

b. Manifold heat control valve 
sticking 

2. Ignition Trouble 

a. Loose wiring connections 

b. Faulty wiring 

c. Faulty spark plugs 

3. Carburetion 

a. Lean combustion mixture 

b. Dirt in carburetor 

c. Restricted gas supply to car¬ 
buretor 

d. Leaking carburetor or intake 
manifold gaskets 

e. Carburetor metering rod hole 
cover not in place 

4. Valves 

a. Valves adjusted too tight 

b. Valves sticking 

c. Exhaust valves thin and heads 
overheating 

d. Weak valve springs 

e. Valves timed early 

5. Cylinder Head 

a. Excessive carbon deposits in 
combustion chamber 

b. Cylinder head water passages 
partly clogged causing hot spot 
in combustion chamber 

c. Partly restricted exhaust ports 
in cylinder head 

d. Cylinder head gasket blown be¬ 
tween cylinders 

6. Spark Plugs 

a. Spark plugs fouled 

b. Wrong heat range plug being 
used 

7. Exhaust System 

a. Exhaust manifold or muffler 

restricted causing back pressure 


CORRECTION 

a. Adjust 

b. Free up heat control valve 

a. Tighten all wire connections 

b. Replace faulty wiring 

c. Clean or replace and adjust plugs 

a. Clean and adjust carburetor 

b. Clean carburetor 

c. Clean gas lines and check flexible 
fuel line 

d. Tighten carburetor to manifold 
and manifold to head bolts or re¬ 
place gaskets 

e. Replace metering rod hole cover 


a. Adjust valve tappet clearance 

b. Lubricate and free up. Grind 
valves if necessary 

c. Replace valves 

d. Replace valve springs 

e. Retime 

a. Remove head and clean carbon 

b. Remove cylinder head and clean 
water passages 

c. Remove cylinder head and clean 
exhaust ports 

d. Replace cylinder head gasket 


a. Clean or replace spark plugs 

b. Change to correct spark plugs 

a. Clean or replace manifold and 
muffler 
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ROUGH ENGINE IDLE 


CAUSE 

1. Carburetor 

a. Improper idling adjustment 

b. Carburetor needle valve not 
seating 

2. Air Leaks 

a. Carburetor to manifold gasket 
leaks 

b. Manifold to head gasket leaks 

c. Air leaks in windshield wiper 
vacuum line, power brake line, 
or vacuum gearshift 

3. Valves 

a. Improper lash adjustment 

b. Valves not seating properly 

c. Valves loose in guides 

4. Cylinder Head 

a. Cracks in exhaust ports 

b. Head gasket leaks 


CORRECTION 


a. Adjust 

b. Clean or replace 


a. Tighten carburetor to manifold 
bolts or replace gasket 

b. Tighten manifold to head bolts or 
replace gaskets 

c. Check for leaks and repair 


a. Check and adjust valves 

b. Grind valves 

c. Condition valves 

a. Replace cylinder head 

b. Replace cylinder head gasket 


ENGINE MISSES ON ACCELERATION 


1. Carburetion 

a. Accelerating pump jet plugged 
or pump sticking or not working 

b. Lean fuel mixture 

2. Ignition Trouble 

a. Faulty spark plugs 

b. Faulty ignition wiring 

c. Improperly adjusted or faulty 
distributor points 

d. Weak coil 

3. Engine 

a. Burned or improperly adjusted 
valves 

b. Leaky manifold gaskets 

c. Poor compression due to cylinder 
piston or ring condition 

d. Leaking cylinder head gasket 


a. Overhaul carburetor 

b. Overhaul carburetor 

a. Clean, adjust or replace plugs 

b. Replace faulty wiring 

c. Adjust or replace distributor 
points 

d. Replace coil 

a. Adjust, replace or grind valves 

b. Tighten manifold or replace gas¬ 
kets 

c. Overhaul engine 

d. Replace gasket 
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ENGINE NOISE 


CAUSE 

1. Crankshaft Bearings Loose 

a. Bearings improperly fitted 

b. Crankshaft journals out-of-round 

c. Crankshaft journals rough 

d. Oil passages in block restricted 

e. Insufficient oil 

f. Improper grade and viscosity 
oil being used 

g. Oil pump failure 

h. Contaminated oil 


2. Connecting Rod Bearings Loose 

a. Improperly ad justed bearings 

b. Crankpins rough 

c. Insufficient oil 

d. Oil pump failure 

p 

e. Connecting rod dippe r b roken 
or damaged 

f. Oil troughs or lines not adjusted 
properly or restricted 

g. Improper grade and viscosity of 
oil used 

3. Pistons or Pins Loose 

a. Excessive cylinder wear 


b. Improperly fitted pistons or pins 

c. Contaminated oil 


d. Faulty fuel or ignition system 
causing unburned fuel to flush 
oil from cylinder walls 

e. Piston pin or bushing wear 


CORRECTION 


a. Readjust main bearings 

b. Replace or recondition crankshaft 

c. Replace or recondition c rankshaft 

d. Clean passages 

e. Adjust or replace bearings. Re¬ 
plenish oil 

f. Adjust bearings and change to 
correct oil 

g. Replace oil pump, adjust or re¬ 
place bearings and other damaged 
parts 

h. Wash motor thoroughly. Adjust or 
replace bearings and other dam¬ 
aged parts 

a. Adjust bearings 

b. Polish or replace shaft. Adjust or 
replace rods 

c. Adjust or replace rods and re¬ 
plenish oil 

d. Replace oil pump. Replace orad- 
just rod bearings 

e. Adjust or replace rod and dipper 

f. Clean, adjust or replace oil 
troughs and lines 

g. Adjust or replace rod bearings 
and change to proper oil 

a. Hone cylinders and fit new pistons 
and rings. Make sure all abrasive 
that would cause cylinder wear is 
removed 

b. Replace pistons or pins 

c. Make necessary replacements, 
flush oiling system and use new 
oil 

d. Make necessary repairs to fuel 
or ignition system, replace worn 
parts and change oil 

e. Ream bushings and install over¬ 
size piston pins 
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CAUSE 

4. Engine Noise--General 

a. Bent connecting rod 

b. Excessive end play in camshaft 

c. Excessive crankshaft end play 

d. Broken piston ring 

e. Loose timing gears 

f. Dry push rod sockets 

g. Bent oil gauge rod 

h. Improperly adjusted valve lash 

i. Sticking valves 


CORRECTION 


a. Replace rod 

b. Replace camshaft thrust plate, or 
correct end play by pressing gear 
on further 

c. Replace main bearings 

d. Replace broken ring and check 
condition of cylinder wall 

e. Replace timing gears 

f. Polish and lubricate push rod 
sockets 

g. Replace oil gauge rod 

h. Adjust valve lash 

i. Free or grind valves 
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CARBURETORS, 
FUEL SYSTEMS 



Until 1949, Chevrolet engines were equipped exclusively with Carter 
Carburetors. After that date, the Rochester Carburetor was used on 
most models and Carter on the remaining models. 

Carburetors provided they are correctly adjusted and are supplied 
with clean air and fuel, will give many thousands of miles of uninterrupted 
good service. After 10,000 or 20,000 miles of operation it is usually 
necessary to rebuild or replace the carburetor. This is due to enlarge¬ 
ment of the jets resulting from the flow of gasoline, wear of operating 
linkage, leakage of oil checks and needle valves and accumulation of gum 
and other foreign material within the carburetor. 

When a carburetor no longer gives good service, most mechanics 
will purchase and install a rebuilt or a new unit rather than spend the 
time in rebuilding the unit themselves. A new Chevrolet carburetor costs 
approximately $14.00 while a rebuilt unit can be secured for approx¬ 
imately $8.00. 

If it is decided to rebuild the carburetor, repair kits of the necessary 
parts can usually be secured for $4 to $5.00. However, it should be 
pointed out that special tools and adjusting gauges are necessary in order 
to rebuild the carburetor. Instructions for rebuilding the carburetor are 
included in the repair kits and will therefore not be given in this manual. 

SIMPLIFIED CARBURETOR ADJUSTMENT 

Before making any adjustments on a carburetor, it is important that 
the valve tappets be correctly set, that the compression is satisfactory 
and equal in all cylinders and that the ignition is delivering a good spark 
and is correctly timed. Unless those points are correct, it will be im¬ 
possible to secure a satisfactory adjustment of the carburetor. 
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Carburetor and air cleaner on 1955 Chevrolet Six. Note 
that air cleaner is side mounted to reduce over-all height. 


82 

















ACCELERATING PUMP LEVER 


GASOLINE INTAKE 
NEEDLE SEAT 


AIR HORN 


CHOKE 

VALVE 


ECONOMIZER JET 


THROTTLE 
CONNECTOR ROD 


PRIMARY 

VENTURI 


GASOUNE 
INTAKE NEEDLE 


SECONDARY 

VENTURI 


METERING 

ROD 


ACCELERATING PUMP 
CONNECTOR LINK 


LEATHER PACKED 
PLUNGER 


FLOAT 


OUTLET 
CHECK VALVE 


METERING 
ROD JET 


INLET 

CHECK VALVE 


MAIN GASOUNE PASSAGE 


ACCELERATING 
PUMP JET 


STRAINER SCREEN 


LOW SPEED JET 


MAIN VENTURI 


IDLE ADJUSTMENT SCREW 


THROTTLE VALVE 


D-l. Sectional view of Carter carburetor used 
on recent model six cylinder Chevrolet engines. 


The idle mixture adjustment on the Carter carburetor is made with 
the engine at operating temperature. First screw the idle adjusting 
screw. Fig. D-l, in all the way. Then back off the idle adjusting screw 
13/4 turns. Allow the engine to idle for a few moments and then turn the 
idle adjusting screw back and forth until the best idle speed is reached. 

If a vacuum gauge is available, this can be connected to the intake 
manifold and the idle adjusting screw adjusted in order to obtain the 
highest reading on the vacuum gauge. 

When it is necessary to turn the adjusting screw more than 1/2 turn 
in either direction in order to get a satisfactory idle, the carburetor 
is usually defective in some way, and it is generally advisable to replace 
it with a new or rebuilt unit. 

IDLING SPEED ADJUSTMENT 

After making the idling mixture adjustment, the idling speed should 
be adjusted. 

The correct idling speed for cars equipped with conventional 
transmissions is 450 to 500 rpm. 
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The idle speed adjustment screw controls the closing position of 
the throttle valve. If the engine is running too fast, the screw should be 
turned out. If the engine is running too slowly the screw should be turned 
in until the proper speed is secured. 

After adjusting the engine idling speed, the idle mixture adjustment 
should be rechecked. 

ADJUSTING CARBURETOR FLOAT LEVEL 

In order to adjust the float level on a Carter Carburetor, it is 
necessary to remove the carburetor air cleaner from the air horn. Then 
remove the dust cover from the carburetor bowl. With the throttle valve 
in the open position, remove the stamped retainer from the pump arm 
end of the throttle connector rod by pushing in on the retainer and turning 
it 90 degrees. Also remove the anti-rattle spring. 

Disconnect the metering rod spring and remove the metering rod and 
metering rod disc, being careful not to bend the rod. Remove the hairpin 
lock from the pump connector link and remove the pump connector link. 
Then remove the four bowl cover screws and remove the bowl cover and 
float assembly. Remove the gasket from the bowl cover. 

With the bowl cover in the upside down position, measure the dis¬ 
tance from the top of the float to the machined under surface of the bowl 
cover. This distance should be 1/2 in. on Carter Carburetors used 
from 1942 to 1955 on six cylinder models. The easiest method of 
measuring it is to place a strip of metal of a desired thickness between 
the bowl cover and the back edge of the float. 

If the float level must be corrected, then bend the lip contacting the 
intake needle up to lower the float and down to raise it. 


Carter Carburetors as used on Chevrolet engines are equipped with 
a metering rod which controls the amount of fuel that passes through the 
jet and may be changed to meet various climatic or driving conditions. 
There are three sizes of metering rods, standard, lean and rich. To 
install or check a metering rod, a metering rod gauge is needed. This is 
gauge No. T-109-25. 

The factory recommended procedure for setting the metering rod 
so it is properly synchronized with the throttle valve is as follows: 

Remove the carburetor air cleaner and the dust cover from the 
carburetor bowl. Disconnect the metering rod spring and remove the 
metering rod. Disconnect the connector rod from the throttle lever. 
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Make sure the choke valve is fully opened and the backed off throttle 
stop screwed until the throttle valve is closed tightly. 

Install the metering rod gauge T- 109-25 by threading it through the 
bowl cover. Make sure the gauge seats in the metering rod jet. Press 
down on the pump arm until the pivot pin rests firmly on top of the gauge. 

With the pump arm in this position and the throttle valve fully closed, 
then bend the throttle connector rod at the throttle valve end so that the 



D-2. Sectional view of Rochester carbu¬ 
retor showing details of idling system. 

connector rod will enter hole in throttle valve lever freely. Install the 
hairpin lock. 

Remove the metering rod gauge and install the metering disk and rod 
and connect the metering rod spring. Turn the throttle stop screw in 
until the throttle is just about to open. Reassemble the carburetor and 
adjust idling speed and idling mixture. 

ROCHESTER CARBURETOR 

The idle mixture adjustment is made to give a smooth idle at the 
specified idling speed. Missing is generally an indication of too lean an 
idle mixture while “ rolling** or *‘loping’* indicates that the mixture is 
too rich. 

To adjust the idle mixture first bring the engine up to operating 
temperature. Then turn the idle adjusting screw. Fig. D-2, in until it 
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seats lightly. If the adjusting screw is turned in too tight, it may cause 
scoring or grooving of the needle and make it impossible to secure a 
satisfactory adjustment. 

After turning the adjusting screw in lightly, back it out two 1/2 turns. 



D-3. Details of part throttle system. 

Restart the engine and allow it to idle for a moment or two. Then set 
the parking brake firmly and with the transmission selector lever in 
“drive” range, turn the screw in either direction until the best idling 
point is secured. This setting should give approximately 440 RPM. 

The idle speed adjustment is also made after the engine is at 
operating temperature. Make sure the choke is entirely off and all the 
linkage is free. Also make sure that the throttle stop screw is against 
the lower step on the fast idle cam. 

Set the parking brake tight and set the selector lever in the neutral 
range. Then turn the idle speed adjusting screw in or out to obtain an 
idling speed of 500 RPM. 

Normal setting of the automatic choke on the Rochester carburetor 
is such that the scribed index mark on the cover is in line with the long 
cast mark on the choke housing casting. 

The original setting or calibration of the automatic choke is made 
with the carburetor and room temperature at 85 degrees F. For each 
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5 deg. that temperature is below 85 deg., set one mark leaner and for 
each 5 deg. above 85 deg., it should be set one mark richer. When 
correctly adjusted, the choke valve should close when the air horn of 
the carburetor is tapped lightly. When making the adjustment the car¬ 
buretor must be upright on the flange and the throttle adjusting screw 
must not touch the fast idle cam. 

FAST IDLING ADJUSTMENT 

No adjustment of the fast idle speed is provided. However, it is 
necessary to have the correct relationship between the fast idle cam 
position and the choke valve position. The procedure for checking and 
adjusting this setting is as follows: 

First place the end of idle adjusting screw on the next to the highest 
step of the fast idle cam. A gauge .073 in. should just slide easily between 
the lower edge of the choke valve and the bore of the carburetor. If 
necessary bend the choke rod until the desired clearance is obtained. 


OVERHAULING ROCHESTER CARBURETOR 


On the Rochester carburetor as used on the Chevrolet the idle system 
delivers the proper fuel-air mixture for idling, and up to speeds of 
approximately 35 m.p.h. As shown in Fig. D-2,the idle fuel first passes 
from the float bowl through the main metering jet attached to the bottom 
of the main well assembly. The fuel is then drawn up the main well by 
manifold vacuum to the cross bar of the air horn. Air bleeds are provid¬ 
ed in the center of the air bar and this air mixes with the fuel. The air- 
fuel mixture is then calibrated as it passes through the idle restriction, 
and is drawn down the passage in the float bowl to the throttle body. It is 
then metered to the engine by the idle mixture adjusting needle located 
below the throttle valve. As the throttle valve is opened further, the 
upper idle hole is exposed to manifold vacuum and delivers the additional 
fuel required to meet the increased demand of the engine. 

PART THROTTLE SYSTEM 

Air at a higher velocity is drawn down the throat of the carburetor as 
the throttle is opened beyond idling position. This results in a suction in 
the venturi at the main discharge nozzle in the cross bar. Fig. D-3. This 
causes air and fuel to pass from the main discharge nozzle to supply the 
increased requirements of the engine. Additional opening of the throttle 
will cause greater air velocity to pass through the carburetor, with 
resultant higher fuel flow from the nozzle and decreased flow from the 
idle system until the idle system cuts out completely. 
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D-4. Arrows point to flow of fuel in the power system. 


POWER SYSTEM 

The power system, Fig. D-4, of the Rochester carburetor is vacuum 
operated and provides additional fuel for sustained high speed or full 
throttle operation. At any manifold vacuum of approximately 5 in. of 
mercury the power actuating piston is held in the up position against the 
pressure of the power spring. No fuel passes through the ball type power 
valve. At any vacuum below 5 in. the power spring forces the power 
actuating piston down. The end of the piston then unseats the spring 


D-5. A dual float is used on the Rochester carburetor. 
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loaded ball in the power valve, and fuel passes around the ball into the 
base of the main well support. 

A relief passage is drilled from the bore of the air horn into the 
power piston passage and serves to relieve any vacuum built around the 
piston diameter. Any vacuum at that point would tend to draw fuel past 
the piston and down the vacuum passage into the intake manifold and 
cause excess fuel consumption. 

FLOAT SYSTEM 

The float chamber. Fig. D-5, is of the concentric type and dual floats 
are provided to maintain the float level. The needle valve and seat is of 
conventional construction. The manufacturers state that on some 
applications it is advisable to link the float and float needle with a pull 
clip, which serves to retract the needle from its seat if gum deposits 
cause sticking. 



D-6. Details of accelerating system. 


ACCELERATOR PUMP SYSTEM 

On these carburetors, a double spring pump plunger is used to 
provide the additional fuel needed for acceleration. The rate of com¬ 
pression of the top spring, as compared to that of the lower spring, is so 
calibrated as to insure a smooth sustained charge of fuel. 

All fuel for the pump system. Fig. D-6, first passes through the 
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D-7. Construction of automatic choke used on some models. 


pump screen in the bottom of the float bowl. It is then drawn past the ball 
check into the pump well on the intake stroke of the plunger. On accelera¬ 
tion, the force of the pump plunger seats the ball check and forces the 
fuel up the discharge passage. The pressure of the fuel lifts the pump 
outlet ball check from its seat. The fuel is then sprayed on the edge of the 
venturi from the pump jet and from there it passes on to the intake 
manifold and the engine. 

The accelerator pump plunger head has been designed to eliminate 
percolation in the pump system. This is accomplished by the design of a 
ball check and seat in the plunger head. When the engine is not operating, 
any build-up of vapor in the pump well will rise and by-pass the ball. 
This permits the vapor to circulate up the passage in the plunger head 
and return to the float bowl. Without this feature, any vapor pressure 
would force the fuel in the pump system into the engine manifold which, 
in turn, would result in poor acceleration because of lack of fuel in the 
pump system. Starting would also be difficult in hot weather, particularly 
after the engine is warm. 

A fully automatic choke is incorporated in the design of the model 
BC Rochester carburetor. Fig. D-7. This choke system includes a 
theromostatic coil, choke piston, offset choke valve and a fast idle cam 
and the necessary linkage. The operation of the choke is controlled by a 
combination of intake manifold vacuum, air flow past the offset choke 
valve, atmospheric temperature and exhaust manifold heat. 

One end of the thermostatic coil is mounted firmly on the thermostat 
cover, while the other end is linked to the choke valve shaft. The coil 
and the adjustment is so designed that the choke valve is held in the 
closed position when the engine is cold. 

As the engine is started, the velocity of the air against the offset 
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choke valve causes the valve to open slightly against the torque of the 
thermostatic coil. In addition, as the engine starts the intake manifold 
vacuum acts on the choke piston and this also tends to open the choke 
valve. These forces balance each other and with increased manifold 
temperatures the force of the thermostatic spring is reduced until the 
choke valve is fully open. 



D-8. Removing the choke shaft retainer screw. 


During the warm-up period, the choke piston tends to modify the 
choking action and compensates for varying engine loads as any increase 
in load reduces the manifold vacuum. 

To prevent stalling during the warm-up period, it is necessary to have 
a faster than normal idle speed. This is accomplished by means of the 
fast idle cam. This is linked to the choke shaft and holds the throttle 
open sufficiently to maintain the desired idle speed until the choke valve 
is fully open. 

In operating the engine at full throttle before the choke is fully open, 
the manifold vacuum decreases to such a degree that the choke piston 
closes the choke valve completely. To overcome this, the choke valve 
is opened mechanically. This is accomplished by a tang on the throttle 
lever which is made to contact the fast idle cam linkage at wide open 
throttle position so as to partly open the choke valve. 

DISASSEMBLY OF ROCHESTER CARBURETORS 

To disassemble the choke: 

1. First loosen the 1/2 in. brass fitting on the choke suction tube. 
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2. Remove the three screws attaching the thermostat cover. Then 
remove the cover, cover gasket and thermostat coil assembly. 

3. Remove the choke baffle plate. 

4. Remove the pin spring and rod end clip from the ends of the choke 
rod and remove the rod. 

5. Remove the retaining screw at the end of the choke shaft and 
carefully pry off the choke trip lever, spacer and choke counter¬ 
weight, Fig. D-8. 

6. Remove the two choke valve screws and then remove the choke 
valve. 

7. Rotate the choke shaft to free the choke piston and then remove the 
piston and choke shaft from the carburetor. 

8. Remove the choke piston pin and piston from the choke shaft. 

9. Remove the two choke housing attaching screws, which will permit 
removal of the choke housing from the air horn. 



D-9. To remove slotted brass discharge guide, 
first depress top portions of guide as illustrated. 


DISASSEMBLY OF AIR HORN 

1. Remove the filter screen retainer nut and gasket with 3/4 in. 
wrench and remove filter screen. 
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2. Remove air horn screws and lift air horn from bowl. 

3. Upend the air horn and place on a flat surface. Remove the float 
hinge pin and lift the float assembly from the air horn. 

4. Remove the float needle. 

5. Using a 1/2 in. bit screw driver, remove the float seat and gasket. 

6. Remove the main metering jet from main well support. 

7. Remove the main well support. 

8. Remove the power piston and spring. 

Note: Do not remove the primary idle tube from the air horn. 

DISASSEMBLY OF BOWL 

1. Remove the slotted brass pump discharge guide by depressing the 
top portions of the guide slightly with a small screw driver or 
drift. Fig. D-9. The spring will force the guide out. Then remove 
the pump discharge guide and spring. However, if the guide is of 
the stamped type, remove it from slots in bowl with a pair of long 
nose pliers. 

2. Remove two pin springs from pump link and remove pump link 
from throttle lever and pump plunger arm. 

3. Remove pump plunger from bowl and also remove pump return 
spring and inlet ball from pump well. 

4. Remove pump inlet screen from bowl. 

Note: Do not remove choke suction tube from throttle body. 

5. Upend the carburetor bowl with suction tube projected over edge of 
flat surface and remove two throttle body attaching screws. 
Remove throttle body and gasket. 

DISASSEMBLY OF THROTTLE BODY 

1. Remove idle adjustment needle and spring. 

2. Remove idle screw from throttle lever. 

3. Remove fast idle cam. 

Note: Due to the close fit of the throttle valve in the bore of the 
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throttle body, it is not necessary to remove the throttle valve or 
shaft from the throttle body. 

CLEANING AND INSPECTION 

After disassembling the Rochester carburetor, the individual parts 
(with the exception of the choke coil and housing and the accelerator 
pump plunger) should be cleaned with carburetor cleaner. After cleaning, 
blow out all the passages with compressed air. Never use drills or wires 
to clean calibrated jets or passages as this may scratch or enlarge the 
passages and seriously affect the calibration of the carburetor. 

After cleaning the parts they should be carefully examined for wear 
and other defects. The float must not be dented and should be checked for 
leaks. This can be determined by shaking the float and, if leaking, the 
sound of the fuel within can be easily heard. If there are any burrs or 



D-10. Installing large steel ball in pump discharge cavity. 


ridges on the idle adjusting needle it should be replaced with a new one. 
Make sure that the suction tube is tight in seal in throttle body. If not, a 
new seal will have to be installed after the carburetor is assembled, or 
poor choke operation will result from vacuum leak. Also be sure that the 
suction tube hex packing is not unduly compressed or out of round. If such 
is the case it should be replaced. 

ASSEMBLING ROCHESTER CARBURETOR 

1. After installing idle stop screw in throttle lever, screw idle 
adjusting needle and spring into throttle body until it is finger 
tight. Then back out 1 1/2 turnsasa temporary adjustment. 

2. Install fast idle cam, making sure that the letters “R P” are 
facing outward. 
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3. Upend the bowl and place on work bench so that suction tube 
projects over edge. Place a new body gasket in position and 
attach throttle body, tightening screws evenly and securely. If 
a new suction tube seal is needed it should be installed after 
the carburetor is completely assembled. 



D-ll. Place spring and spring guide on top of ball. 

ASSEMBLY OF BOWL 

1. Drop small aluminum ball into pump well and replace pump return 
spring. Press spring with finger to center it in pump well. 

2. Install pump plunger assembly and attach pump link to plunger 
arm and throttle lever. Attach pin springs to each end of pump 
link. 

3. Install large steel ball in pump discharge cavity. Fig. D-10. Place 
spring and spring guide on top of ball. Fig. D-ll. Spread spring 
guide slot slightly with screwdriver blade to keep it in place. Fig. 
D-12. If a stamped type guide is used, install new guide into bowl 
slots until it is a press fit. 



D-12. To keep spring guide in place, spread 
it slightly with a screw driver as shown. 
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D-13. Placing power piston and spring in vacuum cavity. 


4. Press pump filter screen into position. 

ASSEMBLY OF AIR HORN 

1. Using a screw driver with a 1/2 in. bit, install float needle seat 
and gasket. 

2. Place new gasket on top of air horn, making sure that air horn 
and gasket holes are in alignment. Place power piston spring and 



D-14. Attach main support to air horn. 


power piston into vacuum cavity. The piston should be free in 
cavity. Fig. D-13. 

3. Attach main well support to air horn. Fig. D-14. 

4. Install main metering jet in main well support assembly. 
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5. Assemble float needle to float and place float carefully in posi¬ 
tion. The tang at rear of float must face the cover. Fig. D-15. 
Then install the hinge pin. 



r 


D-15. When installing the float, the tang at 
the rear of the float must face the cover. 



D-16. Installing choke housing air horn. 


6. Fasten air horn to bowl assembly with the necessary attaching 
screws, tightening them evenly and securely. 

7. Install filter screen, strainer, nut and gasket assembly in air horn. 

8. Using a new gasket, attach choke housing to air horn, tightening 
the screws securely. Fig. D-16. 

9. Place a new hex fitting packing on choke suction tube and tighten 
fitting on choke housing. Fitting must be air tight to prevent loss 
of vacuum. 

10. Assemble choke piston to shaft with pin and place into choke 
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housing bore. Fig. D-17. Rotate choke shaft so that piston rides in 
housing cavity. 

11. Install choke valve on choke shaft with letters “R P” facing 
upward. Center choke valve before tightening screws. Place baffle 



D-18. Positioning the baffle plate and choke cover gasket. 


plate and choke cover gasket into position. Fig. D-18, and install 
choke coil and cover. Rotate cover until index marks on cover 
and housing are in alignment. 

12. Fasten the three retainers and screws to choke housing and 
tighten securely. 
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D-19. Note position of tangs on choke counterweight and trip lever. 


13. Place the choke counterweight on the end of the choke shaft with 
the tang facing inward toward the choke housing. Install the 
spring washer and trip lever so that the tang of the trip lever is 
on top of the counterweight tang when the choke valve is fully 
open. Fig. D-19. 

14. Install the choke rod to counterweight and fast idle cam. The dog 
leg of the rod must face idle adjusting needle. Assemble pin 
spring and rod end clip to respective ends of rod. Make sure that 
movement of choke valve is free. 


D-20. Installation of heat suction tube. 
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HEAT SUCTION TUBE 

The heat suction tube does not always need replacing but when it does 
it can be replaced after the carburetor is completely assembled. The 
procedure is as follows. Fig. D-20: 

1. Loosen both screws holding the throttle body to the float bowl. 

2. Place the flared end of the tube with seal into throttle body. Use a 



D-21. Using a gauge to adjust position of carburetor floats. 


semi-round drift or Rochester special tool BT-45; tap lightly to 
hold seal in throttle body. Be ^ure to rotate the tube while tapping 
the seal so that it is started uniformly in throttle body. 

3. Install the hex fitting and new packing on upper end of tube and 
fasten tube to choke housing by turning hex nut finger tight. Then 
using special tube spread seal securely into throttle body. 

4. Completely loosen hex nut and make sure that tube is tight and 

D-22. Travel of float must be checked in both up and down positions. 
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will not turn in throttle body. Then tighten firmly the hex nut to 
choke housing. 

5. Tighten attaching screws that hold throttle body to float bowl. 

6. Install carburetor on car and bring engine up to operating tem¬ 
perature. Check packing joint by squirting gasoline on it. If 
there is a leak, the engine will roll or stall. 

ADJUSTMENT OF FLOAT 

It is necessary to make two separate float adjustments and these are 
made with the air horn completely assembled. 

1. Place the float gauge in position as shown. Fig. D-21, and adjust 



D-23. Choke must be in correct position when adjusting the fast idle cam. 

the floats by bending the float button so that the tops of the floats 
just touch the float gauge between the legs of the gauge. 

2. To insure ample entry of fuel during high speed and full throttle 
operation, hold the air horn right side up and place the float 
gauge as shown in Fig. D-22. 

3. Bend the tang at the rear of the float until the gauge just slides 
between the air horn gasket and the floats. 

4. Bend the float arms to center the floats between the legs of the 
gauge. Then recheck the float level to be sure that it has not been 
altered. 
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ADJUSTMENT OF CHOKE ROD 

1. After the choke cover has been correctly indexed, turn the idle 
screw in until it contacts the second step of the fast idle cam. 
Fig. D-23. 

2. Holding the screw firmly against the shoulder of the high step of 
the cam, bend the choke rod at the dog leg to obtain the specified 
clearance between the lower edge of the choke valve and the bore 
of the carburetor air horn. 

ADJUSTMENT OF UNLOADER 

Move the throttle lever to the fully open position. With the choke 
trip lever in contact with the choke counterweight, bend the tang on the 
throttle lever to obtain specified clearance between lower edge of choke 
valve and bore of carburetor air horn. Fig. D-24. 



D-24. Adjusting the unloader. 


AIR CLEANER SERVICE 

Two types of air cleaners are used on Chevrolet carburetors. The 
cleaner used as standard equipment, Fig. D-25, has an element con¬ 
sisting of a metallic gauze filter that is saturated with heavy oil. As 
air passes through this element, dirt and dust are caught on the oily 
surfaces of the gauze. 

The gauze cleaning element can be removed by loosening the wing nut 
on top of the air cleaner. After the cover is removed, the gauze element 
can be lifted out. The gauze should be washed in kerosene or some other 
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D-25. Construction of typical air cleaner as used 
as standard equipment on Chevrolet engines. 

cleaning solvent and then dipped in engine oil. The element should be 
cleaned at least twice a year or more frequently if the car is operated in 
dusty areas. 

As optional equipment on the Chevrolet, an oil bath type cleaner. 
Fig. D-26, is available. In this cleaner, air passes directly down in a 
narrow space around the cleaner to the oil level in the cleaner body. The 


SILENCER 
— AIR INTAKE 



D-26. Typical oil bath type air cleaner. 


air then reverses direction and passes up through the metallic gauze 
through a long silencer chamber and down into the carburetor. As the 
direction of the air flow is reversed, the heavy particles in the air are 
thrown into the oil so only extemely fine pieces of dust will pass on to be 
caught in the metallic gauze. 
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Service instructions for the oil bath type air cleaner are as follows: 

1. Loosen the cleaner body unit wing nut and lower body unit with 
filter away from the cleaner assembly. Do not pry the filter 
element loose if it is stuck. It must be removed by hand to avoid 
damage to the filter element flange. This flange must lie flat 
against the body to insure a tight seat, to prevent air leaks when 
reassembled. 

2. Empty the oil out of the cleaner and clean out all oil and accumu¬ 
lated dirt. 

3. Wash the body with cleaning solvent and wipe dry. 

4. Wash filter element in cleaning solvent. 

5. Dry filter unit with an air hose or let stand until dry. 

6. Fill body of cleaner with one pint of SAE 50 Engine Oil in summer 
and lighter oil in winter. 



D-27. Typical AC fuel pump. 

7. Assemble filter element to body of cleaner making sure that the 
flange rests against the top flange of the body. 

8. Install body to cleaner assembly making sure that gasket is clean 
and in good condition over its entire surface so as to insure a 
tight seat. Then tighten wing nut. 

FUEL PUMP SERVICE 

The fuel pump used on all Chevrolet passenger cars is of the 
diaphragm type. Fig. D-27, and is mounted on the right side of the 
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crankcase near the front of the engine. As optional equipment, a com¬ 
bination fuel and vacuum pump may be used. 

The pump should be checked at regular intervals to make sure the 
mounting bolts, cover to body bolts, bowl retaining nut and inlet and 
outlet connections are tight. The sediment bowl should also be checked 
and cleaned at regular intervals. 

When sediment or water is visible in the glass bowl, the bowl should 
be removed and cleaned and then replaced. The procedure is to loosen 
the bowl retaining nut, remove bowl and screen and then clean. 

USE NEW GASKETS 

When reassembling, a new gasket should always be used and care 
must be exercised that all dirt and water is removed from the top of the 
fuel pump to insure a gasoline tight joint. 

Repair kits are available for rebuilding defective fuel pumps. How¬ 
ever, most mechanics prefer to install a new or rebuilt pump rather than 
rebuild the original unit. 

To determine if the fuel pump is at fault, first make sure that the 
supply tank has sufficient quantity of fuel and that a good spark is obtain¬ 
ed at the spark plugs. If the fuel supply and spark are satisfactory, 
disconnect the fuel supply line at the carburetor, and direct the fuel line 
into a small container. Then with the ignition turned off, crank the engine 
by means of the starter. If the fuel pump is in good condition strong 
spurts of fuel will come from the pump. If no fuel is pumped or only a 
small quantity, the pump is probably defective and should be replaced, 
provided of course that the fuel lines are not clogged, or that the fuel 
line between the pump and the supply tank does not have an air leak. 


Before condemning a fuel pump the flexible fuel line connecting the 
fuel pump with the end of the rigid line leading to the supply tank should 
be checked. These flexible fuel lines, after a year or two of service, may 
develop air leaks, or the interior may swell and obstruct the flow of 
fuel. 

A pump in good condition will provide a 3 to 5 pound pressure when 
the engine is cranked by the starter. 

In addition to checking the flexible fuel line, it is important to make 
sure that the main fuel line leading to the supply tank is not clogged. Such 
a condition can be overcome by blowing out the line with compressed air. 
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With the engine operating at idling speed, a pint of fuel should be 
pumped in approximately 45 seconds. The fuel in the carburetor float 
bowl is sufficient to operate the engine fora long enough period to make 
such a test. 

If the car is equipped with a combination fuel and vacuum pump, the 
vacuum side of the pump can be checked by connecting a vacuum gauge 
to the intake connection. With the engine operating at idle speed, the 
vacuum should be a minimum of 10 in. When the vacuum pump of a com¬ 
bination fuel pump is defective, it will usually be disclosed by a slowing 
up of the action of the windshield wiper when the car is ascending steep 
hills or whenever the throttle is fully opened as when rapidly accelera¬ 
ting. 

When the vacuum diaphragm of a combination fuel and vacuum pump 
is punctured, there will be a direct line from the engine crankcase, 
through the vacuum pump to the intake manifold. The engine vacuum will 
then draw oil from the crankcase to the engine and excessive oil con¬ 
sumption will result. A rough check on this condition can be made by 
disconnecting the vacuum line leading from the pump to the intake mani¬ 
fold. This should be disconnected at the lower end after the engine has 
been running for a short period. If oil drips from the tubing the vacuum 
diaphragm is defective and should be replaced. 

To remove a fuel pump from a Chevrolet engine first disconnect the 
fuel inlet and outlet lines from the fuel pump. Then remove the two 
attaching screws and remove the pump and the gasket. Installation of the 
new pump is accomplished in a reverse order. 
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FUEL SYSTEM TROUBLE SHOOTING 


CAUSE 

EXCESSIVE FUEL CONSUMPTION 

a. Improper carburetor adjustment 

b. Improper float level adjustment 

c. Metering rod not synchronized 
with throttle 

d. Metering rod disc missing 

e. Metering rod spring disconnected 
from metering rod 

f. Dirty air cleaner 

g. Fuel leaks 

h. Sticking controls 

i. Improper engine temperature 

j. Dragging brakes 

k. Engine improperly tuned 

l. Tires underinflated 
FAST IDLING 

a. Improper adjustment 

b. Controls sticking 

ENGINE DIES (Will Not Idle) 

a. Low speed jet oridle passages 
plugged 

ENGINE MISSES ON ACCELERATION 

a. Accelerating pump jet plugged 

b. Accelerating pump check valves 
sticking or leaking 

c. Improper spark plug adjustment 

d. Improper tappet adjustment 

e. Sticking or burned valves 


CORRECTION 


a. Adjust idling and mixture screws 

b. Check and adjust float level 

c. Check and synchronize metering 
rod 

d. Install new disc 

e. Connect spring 

f. Clean air cleaner 

g. Check carburetor, fuel pump, fuel 
tank and all lines and connections 
for leaks 

h. Check choke and throttle valve and 
manifold spring for proper opera¬ 
tion 

i. Refer to Cooling Section 

j. Refer to Brake Section 

k. Tune engine 

l. Inflate to recommended pressure 

a. Adjust idling and throttle stop 
screws 

b. Free up controls and lubricate 
linkage 

a. Disassemble and clean carbure¬ 
tor 

a. Disassemble and clean carbure¬ 
tor 

b. Disassemble and clean carbure¬ 
tor 

c. Adjust spark plugs 

d. Adjust tappets 

e. Free up sticking valves or replace 
burned valves 
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TIPS ON COOLING SYSTEM SERVICE 

The most important point in cooling system service is to keep the 
radiator and water jacket thoroughly clean. If this is not done, accumula¬ 
tions of rust, sludge together with calcium and magnesium deposits will 
accumulate. These deposits act as heat insulators and also reduce the 
water capacity of the system. In addition to causing overheating, engine 
distortion will result. In the case of the cylinders, the distortion will 
cause increased friction between the piston and cylinders which in turn 
results in additional heat. In the case of the cylinder head, the distortion 
will cause poor valve seating with attendant loss in power. If the condi¬ 
tion continues, burned valves will result. 

By cleaning the cooling system at least once a year or preferably 
twice a year, such difficulties will be avoided. 

There are many different types of cooling system cleaners on the 
market and the instruction on the container should be followed carefully 
in order to secure maximum results. 

Virtually all of the commercial cooling system cleaners will include 
a rust inhibitor. Rust inhibitors should always be used after the cooling 
system has been cleaned in order to neutralize any acids that may remain 
from the cleaning solution. Without using the rust inhibitor, rust will be 
quickly formed within the cooling system. 

It is always advisable to clean the cooling system before installing 
anti-freeze and again when the anti-freeze is removed from the system 
at the end of winter. 
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Regardless of whether the anti-freeze is of the permanent or alcohol 
type, it should always be drained from the system at the end of the 
season. The reason for draining the anti-freeze is that after a season’s 
use, the rust inhibitor which it contains is no longer effective so rust 
will be permitted to accumulate. 

Before using a cooling system cleaner, the drain cocks on the 
cylinder block and the bottom of the radiator should both be opened to 
drain the system. It is also important to remove the thermostat from the 
thermostat housing as this will prevent the free flow of the cleaning 
solution throughout the system. The system is now ready for the cleaning 
solution and the instructions on the container of the cooling system 
cleaner should be followed. 

It is advisable to reverse flush the system after it has been cleaned. 
By reverse flushing the water passes through the system in a direction 
opposite to that of the normal flow. This action causes the water to get 
behind the corrosive deposits and forces them out. 

When reverse flushing remove both the upper and lower radiator 
hoses. Attach a lead-away hose at the top of the radiator. Attach a new 
piece of hose to the radiator outlet connection and insert the flushing 
gun in that hose. 


When reverse flushing Chevrolet cars with Powerglide transmissions, 
it is necessary to disconnect the oil lines from the cooler and remove 
the cooler. 

Connect the water hose of the flushing gun to a water outlet and the 
air hose to an air line. Then turn on the water and when the radiator is 
full, turn on the air in short blasts, allowing the radiator to fill between 
blasts of the air. 

To flush the cylinder block remove the thermostat and attach a lead- 
away hose to the water pump inlet and a length of new hose to the water 
outlet connection at the top of the engine. Then insert the flushing gun in 
the new hose. Turn on the water and when the engine water jacket is full, 
turn on the air in short blasts. Continue this flushing until the water 
from the lead-away hose runs clear. 

In addition to flushing the engine and radiator it is also important to 
flush out the hot water heater. 

To insure free passage of air through the radiator, accumulations of 
dirt and bugs should be cleaned out by blowing out with air pressure from 
the back side of the radiator core. 
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IMPORTANCE OF RADIATOR CAP 

All 1950 to 1951 Chevrolet models having the 235 engine with Power- 
glide transmissions and all Chevrolet engines from 1952 on are equipped 
with pressure-type radiator caps. This pressure radiator cap seals the 
cooling system so it is always under pressure. 

As the result of this pressure, the water in the cooling system boils 
at a higher than normal temperature. This increases the efficiency of the 
engine and it is therefore important that the radiator cap be in good con¬ 
dition to maintain the desired pressure. A check of radiator caps in 
service shows that at least 50%are defective. Many mechanics therefore 
are installing new pressure caps at least once a year to insure that they 
are in good condition. 



E-l. Chevrolet fan belts are correctly adjusted when a light pressure on 
the belt at a point midway between the pulleys will cause 3/4 in. deflection 
on models 1942 to 1952 with the wide belt and 1/2 in. of the narrow belt 
usedon 1953 to 1955. 


It is of extreme importance that the correct type of radiator cap be 
installed. Be sure the pressure cap you install is designed for your 
engine. Never install a non-pressure cap on an engine which is designed 
to operate under pressure. Also never install a pressure cap on a 
radiator designed to operate at atmospheric pressure. 

ADJUSTING FAN BELT 

Correct adjustment of the fan belt is of extreme importance. The fan 
belt on Chevrolet engines drives both the water pump and generator as 
well as the fan. If the belt is adjusted too tight, it will tend to wear the 
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fan belt rapidly and in addition may cause early failure of the generator 
and water pump bearings. 

Adjustment of the fan belt is provided by mounting the generator on a 
slotted bracket. 

To adjust the tension of the fan belt, first loosen the bolt at the 
generator slotted bracket and then pull the generator away from the 
engine until the desired belt tension is correct. 

With correct adjustment. Fig. E-l, a light pressure on the belt at a 
point midway between the pulleys will give a 3/4 inch deflection on 
models prior to 1952. On 1953 and later models which are equipped with 
a narrow belt, the deflection should be 7/16 in. to 1/2 in. 

When the correct belt deflection or tension is secured, hold the 
generator in the desired position and tighten the generator bolts 
securely. 


CHECKING THE THERMOSTAT 

In order to reduce the time required for the engine to reach operat¬ 
ing temperature, the cooling system is equipped with a thermostatic 
valve which is designed to open and close at pre-determined tempera¬ 
tures. 

The thermostat is mounted in a housing at the cylinder head water 
outlet above the water pump. 

If a thermostat remains in the open position, excessive time will be 
required by the engine to reach operating temperature. This will result 
in increased fuel consumption and will also accelerate engine wear. If 
the thermostat remains in the closed position, engine overheating will 
result. It is therefore important that thermostats be checked to make 
sure they are operating correctly. 


The temperature at which a thermostat is designed to open is 
stamped on the unit. After inspecting the thermostat bellows and valve 
to make sure they are in good condition, the unit should be checked to 
make sure it opens at the correct temperature. 

To test the thermostat it should be placed in hot water 25 deg. above 
the temperature stamped on the thermostat valve. The bellows of the 
thermostat should be submerged completely and the water agitated. The 
valve should then open fully. 
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Remove the thermostat and place in water 10 deg. below the tem¬ 
perature indicated on the valve. With the bellows completely submerged, 
the valve should close completely. 

If the thermostat fails to meet these checks, it should be discarded 
and replaced with a new one. 

WATER PUMP SERVICING 

Water pumps on Chevrolet engines of recent manufacture are of the 
ball bearing type and require no care other than to make sure that the 
air vent at the top of the housing and the drain holes in the bottom do not 
become plugged with dirt or grease. See Fig. E-2. In case of failure, a 
replacement pump should be installed. 

Repair kits are available for overhauling the water pump, however, 
most mechanics prefer to install a new one or rebuilt unit rather than 
repair the old one. Replacement pumps can be obtained from any parts 
dealer. 



E-2. Cross section of ball bearing type water 
pump used on recent model Chevrolet Six. 
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COOLING SYSTEM TROUBLE SHOOTING 


CAUSE 

OVERHEATING 

a. Lack of coolant 

b. Fan belt loose 

c. Fan belt oil soaked 

d. Thermostat sticks closed 

e. Water pump inoperative 

f. Cooling system clogged 

g. Incorrect ignition timing 

h. Brakes dragging 

i. Manifold heat valve thermo¬ 
static spring damaged 

j. Manifold heat valve stuck due 
to seized shaft 

OVERCOOLING 

a. Thermostat remains open 

b. Extremely cold climate 
LOSS OF COOLANT 

a. Leaking radiator 

b. Loose or damaged hose con¬ 
nection 

c. Leaking water pump 

d. Loose or damaged heater hose 

e. Leaking heater unit 

f. Leak at cylinder head gasket 

g. Cracked cylinder head 

h. Cracked cylinder or block 
expansion plug loose 

i. Engine operating at too high 
temperature 

CIRCULATION SYSTEM NOISY 

a. Pump bearings rough 

b. Fan blades loose or bent 

c. Fan belt noisy in pulley 

d. Fan belt inner plies loose 


CORRECTION 


a. Refill system and check for leaks 

b. Adjust 

c. Replace fan belt 

d. Replace thermostat 

e. Replace water pump 

f. Clean entire system and reverse 
flush 

g. Retime engine 

h. Adjust brakes 

i. Replace spring 

j. Free manifold heat valve shaft 


a. Replace thermostat 

b. Cover part of radiator area 

a. Replace or repair 

b. Tighten or replace hose connec¬ 
tions 

c. Replace water pump 

d. Tighten or replace hose 

e. Replace or repair heater core 

f. Replace gasket and tighten bolts 
securely and evenly 

g. Replace cylinder head 

h. Make necessary repairs or re¬ 
placements 

i. See overheating causes 


a. Replace pump 

b. Tighten or replace fan blades 

c. Dress belt with belt dressing or 
soap and adjust 

d. Replace fan belt 
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Prior to 1950, Chevrolet cars were equipped with the Huck type of 
brake. Fig. F-l; since that time the Bendix Duo-Servo single anchor 
type has been installed. Both of these brakes are hydraulically operated 
and adjustment and religning are relatively simple. 


F-l. Details of Huck type brake with drum removed. 1. Retracting spring. 
2. Wheel cylinder. 3. Adjusting screw. 4. Brake shoe. 5. Anchor pin. 

6. Articulating link. 
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OPERATION OF CHEVROLET HUCK TYPE BRAKE 

The brakeshoes are expanded within the brake drums by means of 
hydraulic pressure. This pressure is supplied from the brake pedal which 
exerts pressure on the fluid in the master or main cylinder. The 



F-2. Sectional view of master cylinder used prior to 1950. 1. Inlet port. 
2. Filler plug. 3. Reservoir. 4. Cover. 5. Compensating port. 6. Push 
rod. 7. Secondary piston cup. 8. Piston. 9. Primary piston cup. 10. spring. 
11. Valve. 12. Valve seat. 13. Outlet. 14. End plug. 


1 2 3 4 5 6 7 

I I 11 



F-3. Details of wheel cylinder used prior to 1950. 1. Lock spring. 

2. Housing. 3. Spring. 4. Piston cup. 5. Piston. 6. Cover. 7. Adjusting screw. 
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hydraulic pressure built up in the master cylinder is transmitted through 
tubing to each of the wheel cylinders which in turn force the brakeshoes 
against the inner surface of the brake drum. 

As shown in Fig. F-2, the main or master cylinder consists of a 
piston which receives mechanical pressure from the push rod connected 
to the brake pedal. This exerts pressure on the fluid in the lines, 
building up the hydraulic pressure which moves the wheel cylinder 
pistons. Figs. F-3 and F-4. The primary cup in the master cylinder. 
Fig. F-2, is held against the piston by the piston return spring which 
also retains the return valve against its seat. The piston return spring 
maintains a slight pressure in the lines at all times to prevent the 
possible entrance of air into the system at any point. 

The secondary cup in the master cylinder. Fig. F-2, is attached to 
the opposite end of the piston and prevents the leakage of fluid into the 
rubber boot which surrounds the push rod. The holes in the piston head 




SPRING 


HOUSING || PISTON 


7 

mm 


F-4. Exploded view of wheel cylinder used prior to 1950. 


are for the purpose of permitting the fluid to flow from the annular 
space around the piston into the space between the primary cup and the 
check valve so that sufficient fluid is kept in the lines at all times. 

Holes in the valve cage allow the fluid to flow through the cage and 
around the lip of the rubber hydraulic cup and out into the lines whenever 
the brakes are applied. When the brake is released, the lip of the rubber 
valve cup seals the holes in the valve cage and the valve is forced off its 
seat, permitting the fluid to return to the master cylinder. As shown in 
Fig. F-2, the push rod assembly is held in the opposite end of the housing 
by means of a snap ring. A rubber boot is fitted around the push rod and 
over the end of the housing to prevent dirt or other foreign material 
from entering the master cylinder. 


The wheel cylinder is of a double piston type and is illustrated in 
Figs. F-3 and F-4. The design is such that when hydraulic pressure is 
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exerted in the interior of the wheel cylinder, the two pistons are expand¬ 
ed outward. This piston movement in turn forces each of the brakeshoes 
outward and against the brake drum. 

Adjustment of brake shoe clearance is provided for each brakeshoe 
by means of a toothed wheel at each end of the wheel cylinder. By turning 
the toothed wheel an adjusting screw is forced in or out. The end of the 
adjusting screw being in contact with the end of the brakeshoe causes 
corresponding movement of the brakeshoe. 


ADJUSTING CHEVROLET HUCK BRAKE 


To adjust the brake used prior to 1950, first jack up the wheel and 
remove the adjusting hole cover from the backing plate. This will uncover 
a hole in the backing plate through which the adjustment is made. 

Insert a screwdriver or a special brake adjusting tool into the hole. 
Fig. F-5, to engage the teeth on the adjusting wheel on the wheel 



F-5. Adjusting one of the shoes on a Huck type Chevrolet brake. 


cylinder. The adjustment should be made on the forward shoe first. 
The adjusting wheel is turned until a heavy drag is felt when the wheel 
is rotated. Then back off on the adjustment until the wheel is free. This 
will usually be four notches. Repeat this adjustment on the rear shoe of 
the brake and then on the remaining wheels of the car. 

Turning the adjustment wheel in a clockwise direction when looking 
toward center of the brake fromtheendof the cylinder expands the shoe 
against the drum and in the opposite direction will provide additional 
clearance. 

On 1936 to 1938 Chevrolet cars equipped with the enclosed type knee 
action units, it will be necessary to remove the front wheels in order to 
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make the adjustment. After the front wheels are removed, the inspection 
or adjusting holes will be visible. 

RELINING CHEVROLET HUCK BRAKE 

Brake relining is necessary when the lining is worn to within 1/16 
in. of the surface of the brake lining rivets. 

Brake shoes with new lining attached can be secured from any auto¬ 
motive parts dealer. 

To install a new set of brake shoes and lining, the factory recommen¬ 
ded procedure is as follows: 

Jack up all four wheels and remove the wheels and brake drums. 
The front drums are removed by first removing the wheels and then the 
dust covers over the front wheel bearings at the centers of the brake 
drums. The dust cover can be removed by tapping the edge with a ham¬ 
mer or by prying against the flange with a screw driver. After the dust 
cover is removed, remove the cotter pin from the nut on the end of the 
wheel spindle. The brake drum can then be pulled from the spindle by 
hand. 

To remove the rear brake drums, remove the wheels and the spring 
type nuts from the wheel studs. The drum can then be pulled from the 
end of the axle shaft. 

If difficulty is encountered in pulling off the drum, make sure the 
hand brake is not applied. If difficulty is still encountered, increase the 
clearance between the brakeshoes and the brake drum by means of the 
brake clearance adjustment. 

To keep the wheel cylinder pistons in place and prevent leakage of 
brake fluid from the wheel cylinder, a clamp should be placed over the 
wheel cylinder. 

Remove the brakeshoe retracting spring. Fig. F-l. Special pliers 
designed for the purpose will greatly simplify the removal of the re¬ 
tracting spring. Remove the conical guide springs and the brakeshoe 
anchor pin lock and pin. On rear brakes it is also necessary to remove 
the toggle lever, eccentric bolt and nut from the rear brakeshoe. Also 
disassemble the articulating links from the shoes by removing the 
friction spring pin lock, pins and springs. This completes the removal 
of the brakeshoes and reassembly with new shoes is as follows: 


First reassemble the toggle lever to shoe assembly, making sure the 
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high side of the eccentric on the bolt is toward the brakeshoe facing. A 
flat has been ground on the bolt head to indicate the high side of the 
eccentric. This eccentric bolt is used to adjust the clearance between the 
emergency brake extension and the toggle link. The rest of the re¬ 
assembly is accomplished in the reverse manner to which it was taken 
off. 


Whenever a brake drum has been removed, it is necessary to depress 
the foot pedal firmly in order to align the brake shoe articulating links, 
before making an adjustment. 


PARKING BRAKE ADJUSTMENT, 1942-1947 

Whenever new lining has been installed on the rear brakes on 1942 
to 1947 models, it is necessary to adjust the toggle lever with the 
emergency brake extension link by means of the eccentric bolt. This 
adjustment is made after the service brakes have been adjusted. The 
procedure after removing the brake drum is to first loosen the eccentric 
bolt lock nut. Then holding the toggle lever against the shoe, turn the 
eccentric bolt until there is only a slight clearance between the lever 
and the bottom of the slot in the emergency brake extension link. 
Tighten the eccentric bolt lock nut and again check the clearance. If the 
clearance is correct, replace the brake drum and adjust emergency 
brakes. 

PARKING BRAKE ADJUSTMENT, 1949-1950 MODELS 

Each time the service brakes are adjusted on thes^ models, the 
parking brake should also be adjusted. 

After correctly adjusting the service brakes, place the emergency 
brake lever in the fully released position. Then loosen the check nuts at 
the end of the cable. 

Pull the cables out of the conduit until a positive stop is felt. Hold the 
cable in this position and adjust the forward check nut against the clevis 
plate. Then tighten the rear check nut securely. 

Inspect the brakes to be sure that there is no shoe drag. If the brakes 
are unequal or if there is any shoe drag present, readjust the cables as 
outlined previously. Do not attempt to equalize handbrake by making 
adjustments at the brakeshoes. 

ADJUSTING CHEVROLET BENDIX TYPE BRAKES 

Adjustments of the brakes used on 1951 and later model Chevrolet 
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cars. Fig. F-6, are easily accomplished, there being only one adjustment 
at each wheel. After jacking up all the wheels until they are clear of the 
floor, the procedure is as follows: 

First loosen the check nuts at the forward ends of the parking brake 
cables so all tension is removed. Then remove the hole covers from the 
brake backing plate. Insert a screw driver or the end of a brake 
adjusting tool into the adjusting hole and turn the adjusting screw. Fig. 
F-7. This adjusting screw is a notched wheel. Fig. F-6. By moving the 
outer end of the tool toward the center of the wheel, the shoes will be 



F-6. View of Chevrolet brake used after 1950 with brake drum removed. 
1. Backing plate. 2. Anchor pin. 3. Guide plate. 4. Primary shoe. 
5. Pull back spring. 6. Secondary shoe. 7. Pull back spring. 8. Hold 
down spring. 9. Hold down pin. 10. Adjusting screw. 11. Adjusting 

screw pin. 


expanded against the drums. Turn the adjusting wheel until a light 
uniform drag is felt as the wheel is rotated. Then turn the adjusting 
wheel back 14 notches to provide running clearance. On 1953 and later 
brakes, only 7 notches are required. 

This procedure is followed on each wheel to complete the adjustment . 
procedure. 
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F-7. Adjusting Bendix type brake. 
Moving the handle of the tool up¬ 
ward will decrease clearance be¬ 
tween brake shoe and drum. 


BRAKE SHOE REPLACEMENT 1951 TO 1957 MODELS 

The brake lining on 1951 and later Chevrolets is attached to the 
shoes by a bonding process and no rivets are used. New shoes with 
lining should be installed when the lining on the original shoes has worn 
down until it is approximately 1/ 16 in. thick. To replace the shoes, first 
raise the car on jacks and loosen the check nuts at the forward ends of 
the parking brake cables until all tension is removed from the brake 
cables. Then remove the rear brake drums and the front hub and drum 
assemblies. These are removed in the same manner as that described 
for the Huck-type brakes. 

It is not necessary to use wheel cylinder clamps on these brakes as 
stops are provided on the backing plates to prevent the wheel cylinder 
pistons from leaving the wheel cylinders. However, care must be 
exercised that the brake pedal is not depressed while the drums are 
removed. 

After removing the drums unhook the brake shoe pull back springs 
from the anchor pin. Fig. F-6. Because of the tension of the spring this 
is difficult to do without the aid of special brake pliers. Then remove 
the brake shoe hold down pin and spring. This can be done by pressing 
down on the outer edge of the washers and giving them a slight turn until 
the slot in the washer conforms with the flattened end of the pin. The 
shoes can now be removed by spreading them until they clear the wheel 
cylinder connecting links. The two shoes are removed at the same time, 
after which the shoes are separated by removing the adjusting screw and 
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spring. On the rear shoes remove the parking brake lever from the 
secondary brakeshoe. 

Installation of the new brakeshoes is made in the reverse order. 
After completing the installation, the shoes are adjusted to the correct 
clearance as previously outlined. 


SERVICING HYDRAULIC BRAKE SYSTEM 

Safety and good operation of the brakes is dependent largely on the 
condition of the hydraulic system. Leakage, dirt, oil fluid or fluid that 
does not meet the Society of Automotive Engineers’ specifications'*will 
cause faulty operation and safety will be sacrificed. Whenever the brake 
has a spongy feel or when steady pressure on the pedal causes the pedal 
to go closer to the floor boards or if improved braking is secured by 
“pumping” the pedal, the hydraulic brake system needs attention. 

4 

The various troubles and their corresponding causes are listed under 
Brake Trouble Shooting. However, considerable trouble can be avoided 
by careful periodic inspection particularly after new brake lining is 
installed. 

Whenever the brake drums have been removed for any purpose, the 
rubber boots at the end of the wheel cylinders should always be pulled 
aside and if any brake fluid is found in the interior of the rubber boots, 
it indicates that the wheel cylinders are leaking and should be replaced, 
or rebuilt. In addition the boot at the rear end of the master cylinder 
should be inspected in a similar manner. 

Due to heat from nearby exhaust lines, air and chemical action 
between the hydraulic fluid and the brake lines, the brake fluid will 
gradually deteriorate. It is therefore advisable after 10,000 miles of 
operation, that the hydraulic fluid be drained and the system thoroughly 
flushed with special brake flushing fluid.*. 

The hydraulic fluid level in the master cylinder should be maintained 
at 3/8 inch from the top of the reservoir. Whenever additional fluid is 
needed, or when the system is flushed and refilled, only fluid meeting 
the Society of Automotive Engineers’ specifications should be used. 
There are many low priced and inferior makes of brake fluid on the 
market which do not meet these requirements. Such fluid will vaporize 
easily, will usually not mix with quality brake fluids, its viscosity may 
change with temperature changes, with the result that brake operation 
will be erratic and safety sacrificed. 

Before adding any fluid to the master cylinder, all dirt and'grease 
must be carefully wiped away from the master cylinder filler plug. 
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Fig. F-8. If this is not done, dirt may enter the reservoir with the 
probability that the inlet port or compensating port may become clogged 
and also prevent the master cylinder valve from seating properly. 



*3 p 

f f 


F-8. Exploded view of master cylinder. 1. Rubber boot. 2. Lock ring. 
3. Push rod assembly. 4. Body. 5. Filler plug. 6. Cover, 7. Cover 
gasket. 8. Spring. 9. Valve assembly. 10. Valve seat. 11. End plug 
gasket. 12. End plug. 13. Secondary cup. 14. Piston. 15. Primary cup. 

REPLACING WHEEL CYLINDERS 

When wheel cylinders. Figs. F-l and F-6, leak or are otherwise 
defective, they can easily be replaced after the brake drums and 
brakeshoes have been removed. Disconnect the hydraulic brake line 
from the backing plate and then remove the bolts which fasten the wheel 
cylinder to the backing plate. 

However, unless the bore of the wheel cylinder has become scored 
they can easily be rebuilt without removing them from the backing 
plate. All that is necessary is to remove the rubber boots after which 
the piston, piston cups and spring can be pushed out of the cylinder. 
After the parts have been removed, the interior of the cylinder should 
be carefully cleaned to remove any gummed fluid which would prevent 
free movement of the piston and piston cup. 

After the new parts have been installed and the brake reassembled, 
it is necessary to bleed the hydraulic system. 
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MASTER CYLINDER SERVICE 

Repair kits are also available for rebuilding the master cylinder. 
However, many mechanics prefer to install new units. 

To rebuild a master cylinder all that is necessary is to remove the 
parts which can be done after removing the master cylinder boot. A snap 
ring. Fig. F-8, holding the push rod and piston in place is then removed 
after which the remaining parts can be pulled from the cylinder. The 
valve seat is removed from the other end of the cylinder after the end 
plug is screwed out. The master cylinder should then be carefully 
cleaned to remove all dirt and traces of gum. When reassembling, 
exteme care must be exercised so that no dirt is left in the assembly. 

BLEEDING CHEVROLET HYDRAULIC BRAKES 

Whenever the wheel or master cylinder is replaced, or if the fluid 
has become too low in the master cylinder, it is necessary to bleed the 
hydraulic system so all air is removed. This is important, for instead 
of the brake pedal action moving the fluid through the lines to actuate the 
brakeshoes, it will simply compress the air. This condition is easily 
recognized by the spongy feel of the brake pedal when the brakes are 
applied. Removal of the air is known as bleeding. 

Special equipment is available which permits one man to bleed the 
brakes quickly and effectively. Bleeding can be accomplished, however, 
without special equipment: but two men are required. The procedure is 
as follows: Starting at the right front wheel, remove the small machine 
screw from the bleeder valve and screw the bleeder hose into the bleeder 
valve. Fig. F-9; then place the other end of the hose in a glass container 
which has sufficient fluid in it to cover the end of the hose. 

Open the bleeder valve by turning 3/4 turn in a counter-clockwise 


F-9. Bleeding brake 
system at rear wheel. 
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direction. Then while one man operates the foot pedal, allowing it to 
return slowly, another man observes the fluid coming from the bleeder 
hose. As soon as air bubbles no longer come from the bleeder hose, the 
bleeder valve should be closed. 

The operation is then repeated at each wheel. After the brake pedal 
has been depressed five or six times, it will be necessary to add 
additional fluid to the master cylinder so that the fluid level will not 
become too low, and permit more air to enter the system. 


REMOVING MASTER CYLINDER 

To remove the master cylinder on 1949 and later models, first 
disconnect the hydraulic line from the end of the cylinder. 

Then remove the eccentric bolt from the brake pedal extension and 
master cylinder push rod. Also remove the clutch link from the clutch 
pedal extension. 

Remove,the plug from the forward end of the master cylinder and 
insert a stiff wire into the shaft lock pin and remove the lock pin. Next 
remove the clutch and brake pedal extension pivot shaft from the main 
cylinder body. After removing the bolt securing the master cylinder 
to the frame, the master cylinder can be removed. 


TIP ON BRAKE TUBING REPLACEMENT 

The hydraulic brake tubing used on all Chevrolet cars is a double 
layer annealed steel, copper coated and tin plated to resist corrosion 
and is especially designed to withstand the high pressures developed 
when the brakes are applied. 

In no case should conventional copper tubing be substituted as early 
failure will result. 

Failure to drain and flush the hydraulic system periodically will 
accelerate corrosion and shorten the life of the tubing. When it becomes 
necessary to replace the hydraulic tubing only special metal tubing 
designed especially for brake service should be used. Special tube 
flaring tools are available to make the double lap flared ends needed 
when making connections. 

SHORT LENGTHS OF FLEXIBLE TUBING are used to connect the 
metallic tubing to each of the wheel cylinders at the front brakes and also 
to the tubing leading to the rear brakes. 
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As the result of age and the continual flexing of this tubing and also 
chemical action between the hydraulic fluid and the rubber lining of the 
flexible tubing, it will gradually deteriorate and require replacement. 

In general, the life of this flexible tubing is approximately three 
years and the need for replacement can be determined by faulty brake 
action, a general swollen appearance of the tubing which is often accom¬ 
panied by a soft spongy feel. 

The flexible tubing is easily replaced by loosening the coupling nuts, 
at each end. After replacing the flexible tubing it is of course necessary 
to bleed the brakes. 

Whenever it is necessary to install new flexible tubing it is also 
advisable to flush the entire system and refill with new hydraulic fluid. 

WHAT TO DO ABOUT BRAKE DRUMS 

Whenever the brake drums are removed, they should be carefully 
inspected to make sure they are not scored, grooved or out-of-round. 

Good braking can only be secured when the brake drums are in good 
condition. While many mechanics will use brake drums which are 
slightly scored, it is advisable to have them trued or resurfaced on a 
brake drum lathe. Automotive machine shops are equipped to render 
such service and the charge per drum is approximately $2.50. A rough 
check to determine whether a brake drum is out-of-round can be made 
before the brake drum is removed by rotating the drum on its spindle. 
The brakeshoe clearance is then reduced and if the sound of the drum 
rubbing against the lining is intermittent, the drum is not round but oval. 
A perfectly true drum will maintain the same clearance with the brake- 
shoe at all times as the drum is rotated. 


Whenever the brake drums are removed all of the accumulated dust 
should be removed from the interior and in addition care must be 
exercised that no grease reaches the braking surface of the drums. 
The mechanic should also be careful not to touch the braking surface 
with his hands as this will tend to cause erratic braking. If new brake 
drums are installed, it is important that the rustproofing oil be removed 
from the braking surface. If this is not done, the brakes will grab 
severely and it may be necessary to completely reline the shoes. Either 
naphtha or carbon tetra-chloride may be used to remove the rust¬ 
proofing oil. 
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BRAKE SYSTEM TROUBLE SHOOTING 

CORRECTION 


CAUSE 

Pedal Spongy 

a. Air in brake lines. 

All Brakes Drag 

a. Mineral oil in system. 

b. Improper pedal toe board 
clearance. 

c. Compensating port in main 
cylinder restricted. 

One Brake Drags 

a. Loose or damaged wheel bearings. 

b. Weak, broken or unhooked brake 
retractor spring. 

c. Brake shoes adjusted too close 
to brake drum. 

Excessive Pedal Travel 

a. Normal lining wear or improper 
shoe adjustment. 

b. Fluid low in main cylinder. 

Brake Pedal Applies Brakes but 

Pedal Gradually goes to Floor Board 

a. External leaks. 


b. Main cylinder leaks past 
primary cup. 

Brakes Uneven 

a. Grease on linings. 

b. Tires improperly inflated. 

c. Spring center bolt sheared and 
spring shifted on axle. 

Excessive Pedal Pressure Required, 

Poor Brakes 

a. Grease, mud or water on linings. 

b. Full area of linings not con¬ 
tacting drums. 

c. Scored or bell-mouthed brake 
drums. 


a. Bleed brakes. 

a. Flush entire brake system and 
replace all rubber parts and refill 
system. 

b. Adjust pedal toe board clearance. 

c. Overhaul main cylinder. 

a. Adjust or replace wheel bearings. 

b. Replace retractor spring. 

c. Correctly adjust brakes. 

a. Adjust brakes. 

b. Fill main cylinder and bleed 
brakes. 

a. Check main cylinder, lines and 
wheel cylinder for leaks and make 
necessary repairs. 

b. Overhaul main cylinder. 

a. Clean brake mechanism; replace 
lining and correct cause of grease 
getting on lining. 

b. Inflate tires to correct pressure. 

c. Replace center bolt and tighten 
*'U" bolts securely. 

a. Remove drums--clean and dry 
linings or replace. 

b. Free up shoe linkage, sand lin¬ 
ings or replace shoes. 

c. Turn drums and install new lin~ 

mgs. 
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The clutch used on the Chevrolet passenger car will give in excess of 
75,000 miles of good service in normal passenger car usage. There is 
only one simple adjustment to provide the correct amount of free clutch 
pedal travel before the throwout bearing contacts the clutch fingers. As 
the clutch facings wear the amount of pedal travel reduces so that in time 
the clutch pedal- will be forced against the toeboard. This will have the 
same effect as though the clutch pedal were partly depressed so there 
will be slippage between the facings and the surface of the flywheel. This 
will not only result in loss of power but also extremely rapid clutch 
facing wear, so the clutch will have to be reconditioned. 

There should be from 3/4 inch to one inch free pedal travel before 
the heavy pressure of the main clutch spring is felt. It is extremely im¬ 
portant that this be checked frequently on new cars during the first few 
thousand miles of operation and the clutch plates have become slightly 
worn. 

Adjustment is provided at the end of the clutch operating lever where 
it extends out of the clutch housing, as shown in Fig. G-l. 

To make the adjustment, first loosen the lock nut and turn the adjust¬ 
ing nut until the free pedal desired is secured. The free travel should be 
checked with one finger on the pedal and not with the foot as the adjust¬ 
ment is very sensitive. 

Clutch conditions requiring overhaul are indicated in the section on 
troubleshooting. To overhaul the clutch. Fig. G-2, it is first necessary 
to remove it from the car. The factory procedure is as follows: 

First remove the transmission as outlined in the chapter on trans¬ 
mission service. Then remove the clutch throwout bearing from the 
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G-l. Details of clutch linkage. Pedal adjustment is 
provided at the end of the offset rod shown above. 


fork. Fig. G-2. Next remove the lock nut from the adjusting link. Fig. 
G-l, and remove the clutch fork by pressing it away from its ball mount¬ 
ing with a screwdriver, until the fork snaps loose from the ball. 

The retainer may be removed from the fork by prying out with a 
small screwdriver. 

Before loosening the six clutch attaching bolts which fasten the 
clutch to the flywheel, a clutch pilot tool should be inserted to support 
the clutch assembly during removal. The six clutch attaching bolts 
should be loosened one turn at a time so as to prevent distortion of the 
clutch cover until the diaphragm spring is released. Then remove the 
clutch pilot tool permitting removal of the clutch assembly. 


To dis-assemble, remove the three clutch pressure plate retracting 
springs. Fig. G-2, which will permit removal of the pressure plate from 
the clutch cover. Note the position of the “O’ ’ marks on the pressure 
plate and cover. When re-assembling these marks must be in their ori¬ 
ginal position in order to maintain balance. Fig. G-3. 
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G-2. Illustrating different parts of the clutch assembly. 




G-3. When reassembling be sure 
that marks on pressure plate 
assembly coincide with marks on 
flywheel. 


G-4. Below. Illustrating the clutch 
fork, pressure plate, facing and fly- 
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It is generally advisable to replace the complete cover and pressure 
plate assembly as a unit together with anew clutch facing. Fig. G-2 and 
Fig. G-4. 


As the clutch throwout bearing is permanently packed with lubricant, 
it should not be soaked in cleaning solvent. 


CORRECTION 


The clutch pilot bearing is of the oil impregnated type and is pressed 
into the crankshaft. It is usually advisable to install a new clutch pilot 
bearing whenever the clutch is overhauled. To remove the clutch pilot 
bearing, a special bearing puller is required. 


CLUTCH TROUBLE SHOOTING 


CAUSE 


SLIPPING 

a. Improper adjustment 

b. Oil soaked 

c. Sticking pressure plate 


a. Adjust pedal travel 

b. Install new disc 

c. Check fit of drive lues on nr 


d. Worn splines on clutch gear 

e. Lining torn loose from disc 
GRABBING 

a. Oil on lining 

b. Worn splines on clutch gear 

c. Sticking pressure plate 

d. Worn shackles 

e. Loose engine mountings 
RATTLING 

a. Weak retracting springs 

b. Excessive clearance at driving 
lugs 

c. Throw out fork loose on ball studs 


sure plate in slots of cover. If 
necessary, replace pressure 
plate or cover 

d. Replace transmission clutch gear 

e. Install new disc 

a. Install new disc 

b. Replace transmission clutch gear 

c. Check fit of drive lugs in cover 

d. Replace shackle bushings and pins 

e. Tighten or replace mountings 

a. Replace springs 

b. Replace pressure plate or cover 

c. Check ball stud and retaining 
spring and replace if necessary 
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STANDARD TRANSMISSION SERVICE 

With the exception of the shifting mechanism, the conventional trans¬ 
mission used on Chevrolet cars has remained basically unchanged since 
1940. 

While the instructions given in this manual will deal specifically with 
the transmission,Fig. H-l,used since 1949, they will also apply, in gen¬ 
eral, to the transmission used prior to that date. 

In case of difficulty in shifting gears on recent models with steering 
column gearshift, the adjustment of the linkage should first be checked 
before examining the transmission. 

The first step in checking the linkage adjustment is to check the 
clearance between the gear shift lever and the gear shift control upper 
support as shown in Fig. H-2. This clearance is checked from the lower 
edge of the gear shift lever to the top of the upper support and should be 
3/ 32 in. to 1/ 8 in. 

If this clearance is incorrect, remove the upper bolt from the upper 
and lower control shaft clamp. Fig. H-3, and remove the two screws 
holding the upper support to steering gear housing and remove upper 
control shaft assembly. 

Screw the upper support up or down to get the desired clearance. 
Then replace the upper control shaft tightening clamp bolt and replace 
the upper support screws. 

Check the clearance between the gear shift lever and the lower edge 
of the steering wheel rim which should be 2 3/4 in. 
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H-l. Details of Chevrolet conventional transmission. 1. Clutch gear 
bearing retainer. 2. Clutch gear bearing. 3. Clutch gear. 4. Synchro¬ 
nizer ring. 5. Synchronizer drum. 6. First and reverse sliding gear. 
7. Reverse idler gear. 8. Second speed gear. 9. Mainshaft rear bearing. 
10. Speedometer drive gear spacer. 11. Speedometer drive gear. 12. Uni¬ 
versal joint spacer. 13. Mainshaft. 14. Transmission case. 15. Rear 
bearing support bushing. 16. Rear bearing support. 17. Second and third 
shifter fork. 18. Detent spring. 19. Detent ball, 20. First and reverse 
shifter fork. 21. Interlock retainer. 22. Side cover. 23. Seal. 24. Sec¬ 
ond and third shifter lever. 25. First and reverse shifter lever. 


To correct this clearance loosen the two gearshift control shaft and 
housing assembly clamp bolts. Then move the housing assembly with 
upper and lower control shafts and gear shift lever up or down until the 
desired clearance is obtained. Then tighten the housing assembly clamp 
bolts. 

With transmission in neutral, the gear shift lever should be hori¬ 
zontal. To move the gear shift lever to the horizontal position, loosen 
the second and third speed control rod clamp and adjust to bring the 
gear shift lever into a horizontal position. Then tighten the clamp. 
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Remove the transmission housing cover and check to make sure that 
the shifter gates in inner levers are aligned. If the alignment is incor¬ 
rect, loosen first and reverse speed control rod clamp and adjust until 
shifter gates are aligned. Then retighten the clamp. 

HOW TO REMOVE TRANSMISSION 

The first step in removing a transmission from a Chevrolet car. 



H-2. Checking gearshift lever to upper support clearance. 
H-3. Details of gearshift linkage. 
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Fig. H-l, is to remove the floor mat and the transmission cover from 
the body floor. Disconnect the speedometer cable and remove the speed¬ 
ometer driven gear. 

Then, disconnect the first and reverse and second and third control 
rods. Fig. H-3, from shifter levers at the transmission side cover. 

After draining the lubricant from the transmission, unhook the hand 
brake pull back spring; then disconnect the pull cable clevis from the 
idler lever and remove the idler lever. 

Remove the capscrews holding the universal joint collar to the rear 
bearing support. Then, slide the universal ball and collar back on the 
propeller shaft housing. 

Next place a jack under the propeller shaft and remove the cap¬ 
screws which retain the front trunnion bearings to the front yoke. Split 
the joint and lower the front end of the propeller shaft to the floor. 

USE BLOCKS TO SUPPORT REAR OF ENGINE 

Remove the bolts holding the rear transmission support to frame 
cross member. Block up the rear of engine to support after the trans¬ 
mission is removed. 

Remove the two top transmission to clutch housing capscrews. Sup¬ 
port the transmission and then remove the flywheel under-pan and re¬ 
move the two lower transmission to clutch housing capscrews. 

Slide the transmission straight back until the clutch gear shaft is 
free of the splines in the clutch disk. On 1949 to 1952 models, the trans¬ 
mission is lifted up through the opening in the body floor. On 1953 and 
later models, rotate the transmission as required and remove from 
below the body. 

On convertible models, it is necessary to also remove the trans¬ 
mission support. 

Dis-assembly of the transmission while not difficult should not be 
attempted unless the mechanic has had some previous experience. In 
addition some special tools are particularly desirable. Special pliers 
for removing snap rings will greatly simplify the operation of dis¬ 
assembly as will special pullers for removing bearings. 


The procedure for dis-assembling the transmission,Fig. H-4, is as 
follows: Remove the capscrews from the transmission cover and remove 
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the cover and gasket. Normally the shifting mechanism attached to the 
cover will not require any servicing. 


Shift the transmission to two gears at once in order to lock the main 
shaft. Then, remove the universal joint yoke retaining capscrew, lock- 
washer and universal joint yoke washer. Slide the yoke off the main 
shaft and remove the universal joint spacer. 

Next, remove the four clutch gear bearing retainer screws and 
Shakeproof washers and remove the retainer. Note that the screw holes 
in the retainer are unevenly spaced so it can be re-assembled in only 
one position. 

Remove the clutch gear and bearing by means of a special puller. 

On 1949 to 1952 models, remove the 14 roller bearings from inside 
the clutch gear. On the 1953and 1954 models, remove the 24 roller rear 
pilot bearings, two spacers and 14 roller front bearings. 

REMOVING MAIN SHAFT 

By means of a special puller remove the transmission main shaft 
through the front of the transmission case. 

Shift the second speed gear into the clutch sleeve. Then remove the 
clutch sleeve assembly, first and reverse sliding gear and second speed 
gear from the case as a single unit. Next remove the second speed gear 
thrust washer from the transmission case. 

Remove the rear bearing support assembly retainer bolts and washers 
and permitting removal of the bearing support assembly. 

Remove the speedometer and drive gear and speedometer drive gear 
spacer from the transmission case extension. 

Remove the rear bearing lock ring which will permit removal of the 
bearing by lightly tapping the outer race toward the inside of the case. 
Note that it is necessary to remove the rear bearing before attempting 
to remove the countergear. 

Remove the countershaft by driving it from the rear to the front of 
the case. This should be done by using a soft drift. After removal of the 
countershaft, the countergear and front and rear thrust washers can be 
lifted from the case. 

To remove the reverse idler shaft it is first necessary to remove 
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the expansion plugs from inside the case. This can be done by using a 
hook-nosed drift. Drive the idler shaft lockpin into the shaft. This pin 
is shorter in length than the diameter of the shaft so that the shaft may 
be slipped out when the pin is driven in. Be careful not to turn the shaft 
while removing as the lock pin may drop down between the idler gear 
bushings. Remove the reverse idler gear and thrust washers from the 
case. 

Thoroughly clean all the parts and then check them carefully re¬ 
placing those that are worn or otherwise defective. 

VACUUM GEARSHIFT 

On Chevrolet cars from 1939 to 1948, a vacuum power cylinder was 
provided to reduce the physical effort of shifting the transmission gears. 
See Fig. H-5. 



H-5. Showing location of vacuum gearshift unit. 


Every 10,000 miles, the air cleaner on the vacuum cylinder should 
be removed and cleaned. After the unit is removed, the cleaner is washed 
in gasoline or cleaning solution. The cleaning solution is then allowed to 
drain off after which it is dipped in engine oil. Allow the excess oil to 
drain off and reinstall the air cleaner, making sure the soft rubber gas¬ 
ket is in place. 

In order to lubricate the vacuum cylinder, it must be removed. With 
the cylinder set up on its mounting end, pull the valve link forward to 
open the vacuum port on the forward side of the piston. While holding 
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the link, pour 1/2 oz. of shock insulating fluid into the cylinder through 
the vacuum inlet stack. Allow sufficient time for the fluid to flow down 
into the cylinder. Then push the valve rod all the way into the piston rod 
and introduce 1/2 oz. of shock insulating fluid into the vacuum inlet stack. 

Move the piston rod in and out of the cylinder several times and at 
the same time turn the cylinder in order to spread the fluid over the 
cylinder walls and piston leather. 


SYNCHRO-MESH TRANSMISSION TROUBLE SHOOTING 


CAUSE 

Slips Out of High Gear 

a. Transmission loose on clutch 
housing. 

b. Dirt between transmission case 
and clutch housing. 

c. Misalignment of transmission. 

d. Clutch gear bearing retainer 
broken or loose. 

e. Damaged mainshaft pilot bearing. 

f. Shifter lock spring weak. 

g. Clutch gear or second and third 
speed clutch improperly mated. 

Slips Out of Low and/ or Reverse 

a. Worn first and reverse sliding 
gear. 

b. Worn counter gear bushings. 

c. Worn reverse idler gear. 

d. Shifter lock spring weak or 
broken. 

e. Improperly adjusted linkage. 

Noisy in All Gears 

a. Insufficient lubricant. 

b. Worn counter gear bushings. 

c. Worn or damaged clutch gear 
and countershaft drive gear. 

d. Damaged clutch gear or main- 
shaft ball bearings. 

e. Damaged speedometer gears. 

Noisy in High Gear 

a. Damaged clutch gear bearing. 

b. Damaged mainshaft bearing. 

c. Damaged speedometer gears. 


CORRECTION 


a. Tighten mounting bolts. 

b. Clean mating surfaces. 

c. Shim between transmission case 
and clutch housing. 

d. Tighten or replace clutch gear 
bearing retainer. 

e. Replace pilot bearing. 

f. Replace spring. 

g. Replace clutch gear and second 
and third speed clutch. 

a. Replace worn gear. 

b. Replace counter gear. 

c. Replace idler gear. 

d. Replace spring. 

e. Adjust linkage. 

a. Fill to correct level. 

b. Replace counter gear. 

c. Replace worn or damaged gears. 

d. Replace damaged bearings. 

e. Replace damaged gears. 

a. Replace damaged bearing. 

b. Replace damaged bearing. 

c. Replace speedometer gears. 
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Noisy in Neutral with Engine Running 

a. Damaged clutch gear bearing. a. 

b. Damaged mainshaft pilot bearing. b. 

Noisy in All Reduction Gears 

a. Insufficient lubricant. a. 

b. Worn or damaged clutch gear or b. 

counter drive gear* 

Noisy in Second Only 

a. Damaged or worn second speed a. 

constant mesh gears. 

b. Worn or shifted countergear b. 

rear bushing. 

Noisy in Low and Reverse Only 

a. Worn or damaged first and re- a. 

verse sliding gear. 

b. Damaged or worn low and re- b. 

verse countergear. 

Noisy in Reverse Only 

a. Worn or damaged reverse idler. a. 

b. Worn reverse idler bushings. b. 

c. Damaged or worn reverse coun- c. 
tergear. 

Excessive Backlash in Second Only 

a. Second speed gear thrustwasher a. 

worn. 

b. Mainshaft rear bearing not pro- b. 

perly installed in case. 

c. Universal joint retaining bolt c. 

loose. 

d. Worn countergear rear bushing. d. 

Excessive Backlash in All Reduction Gears 

a. Worn countergear bushings. a. 

b. Excessive end play in counter- b. 

gear. 

Leaks Lubricant 

a. Excessive amount of lubricant a. 

in transmission. 

b. Loose or broken clutch gear b. 

bearing retainer. 

c. Clutch gear bearing retainer c. 

gasket damaged. 

d. Cover loose or gasket damaged. d. 

e. Operating shaft seal leaks. e. 

f. Idler shaft expansion plugs loose. f. 

g. Countershaft loose in case. g. 


Replace damaged bearing. 
Replace damaged bearing. 

Fill to correct level. 

Replace faulty or damaged gears. 


Replace damaged gears. 

Replace countergear assembly. 


Replace worn gear. 

Replace countergear assembly. 


Replace reverse idler. 

Replace reverse idler. 

Replace countergear assembly. 


Replace thrustwasher. 

Replace bearing, lock or case as 
necessary. 

Tighten bolt. 

Replace countergear assembly. 

Replace countergear. 

Replace countergear thrustwash- 
ers. 

Drain to correct level. 

Tighten or replace retainer. 
Replace gasket. 

Tighten cover or replace gasket. 
Replace operating shaft seal. 
Replace expansion plugs. 

Replace case. 
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SERVICING POWERGLIDE TRANSMISSION 

The Powerglide transmission. Fig. H-6, used as special equipment 
on Chevrolet cars requires very little attention and gives many thous¬ 
ands of miles of trouble-free operation. The great majority of difficulties 



H-7. Sectional view of Powerglide transmission 
1955 and 1956. Note the various drain plugs. 


encountered with this unit result from incorrect adjustment of the ex¬ 
ternal linkage which for the most part are easily corrected. To over¬ 
haul a complete unit requires many special tools and gauges and will not 
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H-8. Control lever to steering wheel clearance. 

be covered in this manual. In such cases, it is advisable to have the unit 
repaired in a shop having the necessary equipment. 

It is important that the oil level in the transmission be maintained at 
the proper level and it is of the utmost importance that the correct oil 
or fluid be used. The Powerglide transmission requires an oil known as 
automatic transmission fluid Type A and bearing a “AQ-ATS” number. 
This oil is available at all Chevrolet dealers and also many of the larger 
filling stations. The oil level is checked by means of a dip stick located 
in the engine compartment on the right side of the engine and just oppo¬ 
site the starter. The oil level should be checked every 1,000 miles and 
in order to make an accurate check, the engine should be idled with the 
transmission warm and the control lever in the neutral (N) position. It 
is important that the oil level should not exceed the full mark. Over 
filling will result in foaming of the oil which will result in improper 
operation of the unit. 

If the oil level is found to be consistently low, it indicates that the 
fluid is leaking from the transmission and repairs are necessary. If 
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there is no evidence of oil on the outside of the transmission case, there 
is a possibility that the oil leakage might be caused by a defective modu¬ 
lator diaphragm. This can be checked by disconnecting the vacuum line 
from the vacuum modulator to the intake manifold. This should be dis¬ 
connected from the modulator cover and if any transmission lubricant is 
found in that line, it indicates that the modulator diaphragm is fractured 
and should be replaced. 

In addition, the lubricant level in the rear axle should be checked. 
If the rear axle is overfilled it indicates that the propeller shaft seal 
at the universal joint may be defective, permitting the transmission 
fluid to leak back into the rear axle housing. 

The factory recommends that the transmission should be drained 
and refilled every 25,000 miles. Before draining, the car should be 
driven until the transmission is warm. Then remove the drain plug from 
the transmission case. Fig. H-7, permitting the fluid to drain from the 
transmission case. 

The engine should not be operated while the oil is being drained from 
the transmission. After it is completely drained the transmission case 
plug is replaced. 

Remove the dip stick and refill the transmission with five quarts of 
automatic transmission fluid type A, the fluid being poured into the oil 
filler tube. Start the engine and allow the engine to idle a few minutes 
with the selector lever in the neutral position. Check the oil level to 
make sure that it is up to the full mark on the dip stick. 


ADJUSTING POWERGLIDE LINKAGE 

There are only two simple adjustments on the Powerglide trans¬ 
mission, one covering the adjustment of the linkage and the other the 
neutral safety switch. 

To adjust the linkage first check the clearance between the control 
lever and the upper support cover. This should be 3/32 in. to 1/8 in. To 
correct this clearance, remove the screws holding the upper support to 
mast jacket and screw upper support up or down to obtain the desired 
clearance. Then replace upper support screws. 

Place the selector lever in reverse and check the clearance between 
the control lever and the steering wheel rim which should be 1-1/2 in. 
as shown in Fig. H-8. This adjustment is made by loosening lower sup¬ 
port clamp bolts and moving up or down as necessary. 
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Then with the selector lever in reverse position, check the clearance 
between the reverse stop on the control shaft lower support and lower 
lever, as shown in Fig. H-9. This clearance should be .090 in. To ad¬ 
just, loosen the transmission control rod swivel making sure the trans- 



H-9. Reverse stop to lower lever clearance. 



H-10. Adjusting safety switch. 
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mission manual valve lever is raised to top detent position and selector 
lever is in “Ft” position. Move selector lever as necessary to obtain 
.090 in. clearance. Then retighten the swivel. 

NEUTRAL SAFETY SWITCH ADJUSTMENT 

The neutral Safety switch is designed to prevent operation of the 
starting motor except when the transmission is in the neutral or parked 
position. 

The adjustment is made by first loosening the two switch assembly 
mounting screws. Then place the selector lever in Neutral position and 
with a clip over the flats on the end of the shifter shaft, insert a pin into 
the switch mounting bracket and locating plate, as shown in Fig. H-10. 
Tighten the screws to secure the switch in this position after which the 
locating pin is removed. 


POWERGLIDE TROUBLE SHOOTING 
OIL BEING FORCED OUT OF FILLER TUBE 

a. Oil level too high, aeration and foaming caused by planet carrier 
running in oil. 

b. Split in suction pipe permitting aeration of oil. 

c. Damaged suction pipe seal permitting aeration of oil. 

d. Ears on suction pipe retainer bent, thereby preventing proper com¬ 
pression of the suction pipe seal, permitting aeration of oil. 

e. Bore for suction pipe in housing too deep, thereby preventing proper 
compression of suction pipe seal, permitting aeration of oil. 

f. Sand hole in suction bore in transmission housing or case, permitting 
aeration of oil. 

g. Sand hole in suction cavity in valve body permitting aeration of oil. 

DIFFICULTY IN SHIFTING FROM DRIVE 
TO LOW, AND FROM LOW TO DRIVE 

This trouble can be caused by an improperly drilled high clutch feed 
orifice in the valve body. Oil restriction at this orifice would result in 
slow application of the clutch with the selector in Drive range. When 
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shifting from Drive to Low the oil return to the sump from the clutch 
and release side of the low servo would be slow due to the restricted 
orifice. 

The above condition can be easily diagnosed by connecting pressure 
gauges to the low servo apply and the high clutch (release side of low 
servo) test points. 

a. Move the selector lever from Neutral to Drive with the engine 
running at idle speed, and watch the action on the two gauges. 

If the pressure builds up much more rapidly on the gauge connect¬ 
ed to the low servo apply than on the gauge connected to the high 
clutch, restriction in the passage is indicated, which more than 
likely is due to an undersized orifice. 


b. Move selector from Drive to Low and watch the action on the pres¬ 
sure gauge connected to the high clutch. 

If the pressure drops rather slowly, the oil is being restricted in 
draining from the clutch and release side of low servo. This re¬ 
sults in clutch drag and slow low band application. 


SLIPPING AND CHATTER, LOW RANGE 

This condition may be caused by poor ring fit or broken ring on the 
low servo piston. This allows oil to leak into the clutch apply circuit in 
greater volume than the high clutch orifice can handle, resulting in suf¬ 
ficient pressure being built up to partially apply the clutch at the same 
time that the low band is being applied. 

The above condition can be easily diagnosed by connecting pressure 
gauges to the low servo apply and the high clutch (release side of low 
servo) test points. 

With the selector lever in low range and the brakes set, accelerate 
engine to stall speed and check the pressure on both gauges. If every¬ 
thing is normal the gauge connected to low servo apply should register 
from 160 to 200 pounds and the gauge connected to high clutch should 
register zero. 

However, if the gauge connected to the high clutch registers pres¬ 
sure, oil is leaking into the clutch apply the circuit. 
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HIGH CLUTCH FAILURES (Burned Plates) 

In case of high clutch failures the transmission should be checked 
very closely both before and after disassembly. 

With pressure gauges connected to low servo apply, high clutch and 
reverse servo test points, check the following: 

a. With selector lever in Drive, check for slow build up of pressure 
on gauge connected to high clutch. Slow build up of pressure would 
indicate restriction in high clutch apply orifice which would re¬ 
sult in clutch slippage. 

b. With selector lever in Low, check for pressure on gauge connected 
to high clutch, if any pressure is shown, leakage past the low 
servo piston ring is indicated which would result in partial ap¬ 
plication of the clutch. 


c. With selector lever in Reverse, check for pressure on gauge con¬ 
nected to high clutch. If any pressure is shown, leakage is indi¬ 
cated between the converter out and low servo release channels 
in the valve body or a damaged housing to valve body gasket. 

When the transmission is in reverse the clutch plates are rotating 
in opposite directions, the drive plates are revolving at 2.43 times 
the driven plates. So being the case, a very slight clutch drag 
would soon burn out the clutch. 

NOTE: The valve body should be carefully checked for porosity 
or sand holes or a damaged gasket between transmission hous¬ 
ing and valve body. 

IF UNABLE TO SHIFT INTO REVERSE 

The transmission cannot be shifted into reverse with the engine run¬ 
ning but can be shifted into reverse with the engine shut off. This condi¬ 
tion is usually caused by the accumulator snap ring being out of place 
allowing the accumulator valve and the valve body to be forced against 
the clamp nut on the parking lock lever shaft and apply spring assembly 
by the hydraulic pressure, thereby blocking the shift into reverse. 

The shift can be made into low because the clamp nut is not aligned 
with the accumulator valve and the valve body when shifting into low 
range. 
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H-ll. Chevrolet Turboglide transmission introduced in 1957. 

















The rear axle used on Chevrolet passenger cars is of the semi¬ 
floating type with hypoid reduction gears. The same basic construction 
has been used for many years and details of construction are shown in 
Fig. J-l. 

As the axle shafts are prevented from moving outward by means of 
“C” washers. Fig. J-2, at the inner ends, it is necessary that these 
“C” washers or retainers be removed in order to remove an axle shaft 
from the housing. The complete procedure is as follows: 

First remove the wheel from the drum and then remove the spring 
type nuts from the hub bolts. This will permit the brake drum to be 
pulled from the end of the axle shaft. Install a brake wheel cylinder 
clamp on the wheel cylinder. 

Drain the lubricant from the differential and then remove the housing 
cover. Remove the differential pinion shaft retaining lock screw, the 
differential pinion shaft, axle shaft spacer block and the differential 
pinions. 

Push the axle shaft toward the center of the axle to permit removal 
of the “C” washers from the inner ends of the axle shaft. After the “C” 
washers have been removed, the axle shaft can be withdrawn from the 
axle housing. 

Before replacing the rear axle shaft, it is important to inspect the 
leather oil seal. Fig. J-2, on inside of axle housing to make sure it is 
in good condition. If it is damaged in any way, it will result in oil from 
the rear axle housing reaching the brakeshoes with consequent erratic 
brake operation. When sliding the new axle shaft into place be sure that 
the splines on the end of the shaft do not cut the leather oil seal. 
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J-l. Sectional view<6^ rear axle. 


An axle shaft spacer should be selected to give a free fit to .014 in. 
maximum clearance between the end of the axle shaft and the spacer. 
Four different sizes of axle shaft spacers are available so the correct 
clearance can be obtained. 

REPLACING REAR AXLE SHAFT OIL SEALS 

m 

To prevent rear axle lubricant from reaching the brakes, an oil seal, • 
Fig. J-2, is placed at the outer end of the axle housing. 

To replace this oil seal it is first necessary to remove the wheel and 
axle shaft. The wheel bearing, bearing retainer, and oil seal is then re- 
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moved by means of a special puller of the impact type. When replacing 
the oil seal a light coating of gasket cement should be placed on the out¬ 
side diameter of the oil seal to assure that there will be no leakage 
around the outside of the seal. 


REMOVING REAR AXLE ASSEMBLY 

In order to remove the rear axle assembly, the rear of the car must 
be raised from the floor by means of jacks placed under the chassis side 
rails. After raising the vehicle to the desired height, the jack should be 
replaced by horses or suitable blocking and the front wheels blocked to 
prevent the vehicle from rolling. 

Then remove the rear wheels and brake drums and place a wheel 
cylinder clamp over the brake wheel cylinders. 

Disconnect the hand brake cables from the cross shaft lever and re¬ 
move the brake cables from the cable clamp on the frame side member. 

Also disconnect the hydraulic brake line connection at the rear axle 
housing. Disconnect the shock absorber from the rear spring “TP* bolt 
and shock absorber anchor bolt plate. Remove the spring “U” bolts and % 
plate. Disconnect the spring shackle and lower the springs. The rear 
axle can then be rolled back to disconnect the torque tube at the front 
end. 

To disassemble the differential carrier assembly. Figs. J-l and J-2, 
first drain the lubricant and remove the housing cover. Remove the axle 
shaft as described previously, and then remove the torque tube or car¬ 
rier by removing the nuts holding it to the front of the axle housing. 

Next remove tile adjusting nut locks and the four differential carrier 
cap screws. This will permit removal of the bearing caps £nd adjusting 
nuts so the differential assembly can be removed from the housing. 

Next remove the three tapered bearing retaining screws and tap the 
splined. end of the propeller shaft so that the pinion shaft will slide out 
of the housing. 

Remove the shims from the inside of the propeller shaft housing. Fig. 

J-3. Be sure to note the number of the shims and total thickness. After 
cleaning all the parts they should be carefully inspected and worn or 
otherwise defective parts should be replaced. 

If the. clearance between the propeller shaft and its bushing exceeds 
.010 in. the bushing and the oil seal should be replaced. 
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J-3. Sectional view of universal joint, 
propeller shaft and rear axle pinion shaft. 


The torque tube front and rear bushings on late 1950 and all 1951 and 
later model passenger cars are a press fit in the torque tube. On earlier 
models, these bushings were locked in position by means of dowel pins. 
Fig. J-5. 


On the late model cars the bushings are removed by means of special 
pullers. When replacing the bushings it is important that the bushings be 
a tight fit in the tube. If they are not a tight fit the bushings and tube 
should be drilled for dowel pins to be sure that they remain in place. 

On the earlier model Chevrolet cars in which the torque tube bush¬ 
ings are held in place by dowel pins, it is necessary to drill out the 
dowel pins in order to remove the bushing. After drilling out the dowel 
pins, the bushings can then be driven from the pinion end of the housing. 


When drilling the dowel hole in a bushing care must be exercised that 
it is not drilled all the way through. After positioning the new bushing in 
the tube, a new dowel is installed and peened. To prevent distortion of 
the bushing, an arbor should be inserted in the bushing when the dowels 
are peened. 

The drive pinion is splined and pressed in the propeller shaft. To 
prevent end movement, a pin passes through the end of the pinion shaft 
and propeller shaft. The ends of this pin are riveted. To remove the 
pinion shaft from the propeller shaft, it is necessary to remove this pin. 
The procedure is to place a block of wood over the exposed end of the 
propeller shaft and then strike it with a hammer. This will drive the 
propeller and pinion shaft from the torque tube. Drill the end of the rivet 
to clear the countersink and then drive out the rivet pinion. 

Next loosen the pinion bearing lock nut and separate the pinion from 
the propeller shaft. Remove the pinion bearing lock nut and press the 
bearing from the pinion shaft. Remove the bearing lock sleeve and rear 
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bearing lock ring which will permit removal of the rear bearing from 
the pinion shaft. 

On 1951 to 1953 models, the splines on the hypoid dry pinion are a 
press fit into the propeller shaft coupling. This is a metal-to-metal fit 
with a coil spring adding fore and aft tension. A special tool must be 
used for removal and replacing the pinion assembly. 

When assembling a 1950 and earlier model pinion to the propeller 
shaft, first install the rear pinion bearing on the pinion shaft and lock 
in place with the lock ring. Coat the bevelled surface of the pinion bear¬ 
ing lock sleeve with rear axle lubricant and install on the shaft with the 
bevelled edge towards the pinion. Then, press the front (double ball) 
bearing on the shaft and install the bearing lock nut. 

When assembling either of the W-type pinion bearings, Chevrolet 
Part No. 954533, New Departure ND-5306 or ND-5306-W, on the pro¬ 
peller shaft, the bearing should be assembled with the loading slot to- 


5.566 BEARING (FRONT) 



J-4. Details of universal joint 


ward the pinion. The older bearing part No. 954395 should be installed 
with the loading slot away from the pinion. 

Next install splined end of pinion shaft into the coupling on end of 
propeller shaft, taking care to align the rivet holes. Install new rivets 
and rivet over both ends. 

Tighten bearing lock nut to 200-240 ft. lb. and lock in milled slot in 
pinion shaft. 
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ASSEMBLING DIFFERENTIAL CARRIER 

If the original ring gear and pinion are to be used on 1951 and earlier 
models, replace the same thickness of shims in the propeller shaft 



PROPELLER SHAFT DOWEL 


J-5. Note dowel pin used to position bushing in torque tube. 

housing counterbore that were removed. If new ring gear and pinion are 
to be used, one .015 in. and one .018 in. shims should be used as a 
standard starting point. 


Install the propeller shaft and pinion assembly driving it down until 
bearings are seated in the housing. A special tool is available to provide 
the correct pinion to bearing clearance. Check through the bearing lock 
screw holes to make sure the lock sleeve is in position against the back 
of front pinion bearing. Install three tapered lock screws and draw them 
down evenly and tightly and then tighten the lock screw nuts. Install the 
differential assembly in the carrier and install adjusting nuts taking care 
to slide the adjusting nut alongside the bearings so the threads on the 
nuts fit into threads in the carrier. 

Install the bearing caps and align the marks on the cap with the marks 
on the carrier. Install and tighten cap screws until lock washers just 
flatten out. 

On 1951 and later models, only one shim is used between the double 
row bearing and the bottom of the bore in the carrier instead of the two 
shims which were formerly used. When installing a new ring gear and 
pinion, only one .018 in. shim should be used as a starting point. 

These later type differential carrier and torque tube assemblies are 
identified by a band of yellow paint around the torque tube. Only one shim 
is to be used when assembling the pinion and propeller shaft in a differ¬ 
ential carrier assembly identified by a band of yellow paint. 
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PINION AND RING GEAR ADJUSTMENT 

First loosen the right hand adjusting nut. While turning the ring gear, 
tighten the left hand adjusting nut until all lash is removed. Then, back 
off the left hand nut one notch to a locking position. 

Tighten the right hand nut to force the left bearing firmly into con¬ 
tact with the left adjusting nut. Then loosen the right nut and again tighten 
snugly against bearing. This position may be easily determined as the 
nut comes to a definite stop. 



A SHOWS CORRECT CONTACT. 

GEARS SET UP THIS WAY GIVE BEST RE¬ 
SULTS FOR NOISE AND WEAR. 


B SHOWS HEAVY CONTACT ON HEEL Of\ 
TOOTH. 

GEARS SET UP THIS WAY WILL EVENTUALLY 
BREAK OFF AT THE HEEL. TO CORRECT, 
MOVE RING GEAR TOWARD PINION BUT 
MAKE SURE THERE IS BACK LASH AS GEARS 
CAN NOT RUN TIGHT. 


C SHOWS HEAVY CONTACT ON TOE OF 
TOOTH. 

GEARS SET UP THIS WAY WILL EVENTUALLY 
BREAK OFF AT THE TOE. TO CORRECT, 
MOVE RING GEAR AWAY FROM PINION. 


0 SHOWS HEAVY CONTACT ON FLANK OF 
GEAR TOOTH. 

GEARS SET UP THIS WAY ARE NOISY. TO 
CORRECT, MOVE PINION OUT UNTIL CON¬ 
TACT COMES TO THE FULL WORKING DEPTH 
OF GEAR TOOTH WITHOUT LEAVING LOW¬ 
EST POINT OF CONTACT. SEE A 


E SHOWS HEAVY CONTACT ON FACE OF 
GEAR TOOTH. 

GEARS SET UP THIS WAY ARE ALSO NOISY. 
TO CORRECT, MOVE PINION IN UNTIL CON- 
TACT REACHES LOWEST POINT ON GEAR 
TOOTH. SEE A 



THE HEEL OF GEAR TOOTH IS THE 
LARGE END AND THE TOE IS THE 
SMALL END 


WORKING DEPTH 



J-6. Obtaining correct mesh of pinion and ring gear. 

Tighten the right hand nut a minimum of one additional notch to a 
maximum of two notches further to a locking position. This gives the 
necessary preload to the differential bearings. The back lash between 
the ring gear and pinion should range from .005 in. to .008 in. 

If the back lash is more than .008 in. loosen the right hand adjusting 
nut one notch and tighten the left hand adjusting nut one notch. If the back 
lash is less than .005in., loosen the left hand adjusting nut one notch and 
tighten the right hand adjusting nut one notch. 

When the adjustment is correct, tighten the bearing cap bolts to 65-80 
ft. lb. Then recheck the back lash and install both adjusting lock nuts. 
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Incorrect adjustment of the pinion and ring gear will result in noisy 
operation. These are generally classified as drive noise, coast noise 
and float noise. Drive noise is most noticeable on constant acceleration 
in speeds ranging from 15 to 45 MPH. Coast noise is most pronounced 
when the car is permitted to coast through the speed range of 45 to 15 
MPH with the clutch engaged and throttle closed. Float noise is most 
noticeable while holding the car at a constant speed of approximately 
30 MPH. 

The following method of testing is frequently used to determine whe¬ 
ther the pinion and ring gears are properly meshed: 

First, raise the rear of the car on jacks. Drain and thoroughly clean 
out all the lubricant from the gears. After the pinion and ring gears 
have been wiped clean, paint the ring gear teeth lightly and evenly with 
red lead or Prussian Blue. With the parking brake applied, run the en¬ 
gine slowly with the transmission in first gear and then in reverse. Stop 
the engine and observe the marks on the gear teeth and compare them 
with those shown in Fig. J-6. 

Readjust as indicated and repeat the check with red lead until the 
desired tooth contact is obtained. 


CAUSE 


REAR AXLE TROUBLE SHOOTING 

CORRECTION 


EXCESSIVE BACKLASH 

a. Loose wheel bolts 

b. Worn universal joint. 

c. Loose propeller shaft to pinion 
splines. 

d. Loose ring gear and pinion ad¬ 
justment. 

e. Worn differential gears or case. f 

f. Worn axle shaft or differential 
side gear splines. 

KLUNKING NOISE IN AXLE 

a. Excessive end play in axle shafts. 

AXLE NOISY ON DRIVE 

a. Ring gear and pinion adjustment 
too tight. 

b. Pinion bearings rough. 

c. Rough or uneven tire tread. 


a. Tighten nuts securely. Make sure 
tapered end of nut is toward wheel. 

b. Replace or overhaul joint. 

c. Replace worn parts. 

d. Adjust ring gear and pinion. 

e. Replace worn parts. 

f. Replace worn parts. 

a. Install thicker axle shaft spacer. 

a. Readjust ring gear and pinion. 

b. Replace bearing and readjust ring 
gear and pinion. 

c. Replace tires. 
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AXLE NOISY ON COAST 

a. Ring gear and pinion adjustment 
too loose. 

b. Pinion bearings rough. 

c. Excessive end play in pinion. 

d. End play in double row bearing. 
AXLE NOISY ON BOTH DRIVE AND 
COAST 

a. Pinion bearings rough. 

b. Loose or damaged differential 
side bearings. 

c. Damaged axle shaft bearing. 

d. Worn universal joint or propeller 
shaft bushing. 

e. Badly worn ring gear or pinion 
teeth. 

f. Loose or worn wheel bearings. 

g. Rough or uneven tire tread. 

REPLACING UNIVERSAL JOINT 


a. Readjust ring gear and pinion. 

b. Replace bearing and readjust ring 
gear and pinion. 

c. Tighten pinion bearing retaining 
screws or replace bearing. 

d. Replace pinion bearing. 

a. Replace bearings and adjust ring 
gear and pinion. 

b. Replace or adjust differential side 
bearings. 

c. Replace bearing. 

d. Replace worn parts. 

e. Replace ring gear and pinion. 

f. Replace bearings. 

g. Replace tires. 


The universal joint. Figs. J-3 and J-4, receives its lubrication from 
the transmission and will usually give 100,000 miles of service before 
replacement is necessary. Worn universal joints will result in excessive 
back lash which is noticeable as a sort of “clunking” noise when the 
clutch is left in. The procedure for removal and replacing a universal 
joint is as follows: 


First unhook the hand brake pull back spring, disconnect the pull 
cable clevis from the idler lever and remove the idler lever. 

Remove the cap screws which secure the ball retainer collar to the 
transmission rear bearing support and slide the collar. Fig. J-3, and 
ball back on the propeller shaft housing. Remove the cap screws which 
fasten the front trunnion bearings to the front yoke. Place a jack under 
the propeller shaft, remove the two front yoke trunnion bearings, and 
split the joint. 

Lower the propeller shaft to the floor and remove the universal rear 
yoke and trunnion from the propeller shaft splines. After removing the 
bolt and lock washer from the end of the transmission main shaft, the 
front yoke can be pulled from the splines. 

Installation of the new universal joint is made in the reverse manner. 
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SHORT CUTS ON SPRING SERVICE 

The rear springs. Fig. K-l,used on Chevrolet cars are of the semi- 
elliptic type and are shackled at the rear by a rubber-bushed type 
shackle and fitted at the front in a rubber bushing. 

To replace the bushings in the rear shackles, it is not necessary to 
remove the spring from the car. However to replace the rubber bushing 
at the front of the rear spring, it is advisable to remove the spring from 
the car. 

To remove a rear spring, raise the rear of the car by means of a 
chain hoist so the tension of the spring is relieved. If a chain hoist is not 
available place jacks under the side rails just ahead of front ends of the 
rear springs. Then disconnect the shock absorber eye from the rear 
shock absorber anchor bolt. Remove the spring U-bolts and spring U-bolt 
and shock absorber anchor plate. Next remove the two shackle plate 
lock nuts, inner shackle plate, and outer shackle plate at the rear of the 



K-l. Rear spring and parts. 
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spring and lower the rear end of the spring to the floor. Then remove the 
rear spring front hanger bolt nut and lockwasher and remove the bolt. 

The front bushing can be driven from the spring by means of a punch 
but installation of a new bushing is much easier if a special bushing in¬ 
staller is used. If tools designed for the purpose are not available, a 
large “C” clamp can be used. After giving the new bushing a coating of 
soap it is then pressed into the eye of the spring by means of the “C 1 * 
clamp. 

To replace the rear shackles or bushings. Fig. K-l, raise the rear 
of the car sufficiently to relieve the load from the springs. Then remove 
the two lock nuts and inner shackle plate. Remove the outer shackle plate 
with pins from the spring by driving against the pins with a punch and 
hammer. 

To install the new shackles and bushings, bring the spring hanger 
into alignment with the spring eye as closely as possible by raising or 
lowering the car. Thoroughly clean the bushing holes in the spring 
hanger and spring eye. Install one bushing in the hanger and spring eye 
(two halves to each bushing) with the bushing shoulder or collar to the 



K-2. Caster angle. 


outside of each hole. Insert the shackle pins through the bushings with 
the attached plate toward the outside of the car. Then install the inner 
shackle plate and tighten the lock nuts about half way onto the pin. Lower 
the car so that the full weight is on the wheels. Then bounce the back end 
of the car up and down several times to center the rubber bushings; after 
which the lock nuts should be tightened until the inner shackle plate bot¬ 
toms on the shoulders of the pin. Only 25-30 ft. lb. torque should be used 


162 













SPRINGS, FRONT SUSPENSION 


for final tightening. The factory emphasizes that no lubricant of any type 
should be used on these rubber bushings. 



K-3. Camber angle 


FRONT SUSPENSION KINKS 

Because of its importance to safety and maximum tire life, it is es¬ 
sential that great care be exercised when servicing the front suspension. 
The independent suspension system used on Chevrolet cars since 1938 
has been of the exposed coil spring type. From 1939 to 1948 the shock 
absorber was incorporated in the upper control arm. Starting in 1949, 
tubular type shock absorbers were used. Because of these and other 
changes, the two designs will be considered separately. 

In order to obtain maximum tire life and have good steering condi¬ 
tions, without shimmy and other steering conditions, it is important that 
the caster, camber and toe-in and king pin inclination be correct. Toe-in, 
as the name implies, is the amount the front wheels are closer together 
at the front than they are at the rear. Caster is the amount in degrees 



K-4. Toe-in is the difference between dimensions A and B. 
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K-5. King pin angle or inclination. 


that the king pin is tilted toward the rear of the car. Camber is the 
amount the wheels are tilted outward at the top of the wheel. While king 
pin inclination is the amount the kingpins are tilted toward the center of 
the car. These terms will be clearly understood by studying Figs. K-2, 
K-3, K-4 and K-5, 

While a rough check of toe-in can be made without special equipment, 
caster and camber can only be checked with special equipment designed 
for the purpose. 

On 1938 to 1955 models, the upper control arm pivot pin, Fig. K-6, 
is an eccentric and by turning the pivot pin, caster and camber are ad¬ 
justed. The pivot pin is turned by means of an Allen or plug-type wrench. 



K-6. Construction of upper control arm pivot pin and bushing. 1. Upper 
control arm. 2. Front bushing. 3. Clamp bolt. 4. Pivot pin. 5. Rear 
bushing. 6. Seal. 7. Knuckle support. 
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On 1939 to 1948 models, the wrench is inserted in the hole after the 
front grease fitting is removed. On later models, the adjustment is 
made at the rear of the front bushing of the pivot pin. 

The procedure is to first loosen the clamp bolt at the upper end of the 
steering knuckle support. Then, remove the lubrication fitting from the 
upper pivot pin bushing and insert a 1/4 in. Allen setscrew wrench 
through the hole from which the lubrication fitting was removed. Then 
turn the pivot pin in a clockwise direction which will increase the caster; 
while turning it in a counter-clockwise direction will decrease the 
caster. At the same time the camber may remain practically the same 
or it may be altered depending on the location of the eccentric on the 
pivot pin. After making a slight turn of the pivot pin both caster and 
camber must be rechecked and adjustments made that will bring both 
angles within the specified limits. Turning the pivot pin one-half turn will 
change the caster angle, zero degrees, 39 minutes, while one-half turn of 
the pivot pin will change the camber angle from zero degrees to 1 degree, 
2 minutes depending on the location of the eccentric when starting the 
adjustments. 

ADJUSTING TOE-IN 

To adjust the toe-in on 1939 to 1948 models, loosen the clamp bolt at 
each end of the right tie rod and turn the rod as required in order to ob¬ 
tain the desired amount of toe-in. 

On 1949 to 1954 models. Fig. K-7, it is necessary to loosen the clamp 
bolts at each end of the left tie rod. The rod is then turned until the de- 
sired toe-in is obtained. 

On 1939 to 1948 models, the easiest method of removing the lower 
control arm pivot pin and bushing is to raise the car and place a jack 
under the inner side of the lower spring seat. Then remove the wheel and 
tire assembly. With a 1 in. socket wrench, remove the lower pivot pin 
from the support arms and knuckle support. Then, turn the wheel spindle 
to the extreme outward position. This will lock the knuckle support so 
it cannot move outward at the bottom when removing the bushing. Using 
a 1 1/8 in. socket wrench, remove the lower pivot pin bushing from the 
knuckle support. 

To re-assemble, first install the lower pivot bushing and tighten it 
firmly in the knuckle support. Before installing the lower pivot pin, place 
a new Neoprene seal around the front lower control arm and another new 
seal over the exposed end of the lower pivot pin bushing in the knuckle 
support at the rear. By following that procedure, the seals will not be 
damaged during assembly. 
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Start the new pivot pin into the front lower control arm. Hold the 
knuckle support in the center of the yoke formed by the lower control 
arms and thread the pivot pin into the bushing in the knuckle support. 
Be sure to keep the pin centered in the yoke. Continue to screw the pivot 
pin until it contacts the rear lower control arm. At that point, make sure 
that the threads on the pin enter into the control arm. If they do not, the 
control arms will be spread by the pivot pin. To overcome this difficulty 
place a “C” clamp on the control arms and compress the arm slightly, 
trying the threads as you proceed. It will be found that very little com¬ 
pression will permit the threads to index properly without spreading the 
arms or binding the pivot pin. 

USE WIRE HOOK TO REMOVE SEAL 

With a hook made of stiff wire, slip the front Neoprene seal around 
the end of the control arm and into its seat. The rear Neoprene seal may 
be slipped off the rear end of the bushing by hand. 

To remove and install the upper control arm pivot pin on 1939 to 
1948 models. Fig. K-8, first raise the car with a chain hoist and place a 
horse under the spring seat, permitting the horse to take the weight of 
the car. Then, remove the wheel and tire assembly. 


Remove the rear threaded front bushing, and then the clamp bolt on the 
front upper control arm and remove the bushing. Next, loosen the clamp 
bolt at the upper end of the knuckle support and unscrew the upper pivot 
pin using a 1/4 in. Allen setscrew wrench. 

The first step in re-assembly is to place a new Neoprene seal over 
the end of each upper control arm. This can be done by using a stiff wire 
hook. 

Then, while holding the knuckle support between the yoke formed by 
the upper control arms, use an Allen setscrew wrench to screw the pivot 
pin into the support making sure the hole for the Allen wrench is toward 
the front of the car. Turn the pivot pin until the bolt section with the 
largest diameter is centered in the knuckle support. Then tighten the 
clamp bolt at upper end of the knuckle support. 

Hold the knuckle support in the center of the control arm yoke. Then, 
start the rear bushing in the control arm and on the pivot pin. Tighten the 
bushing securely and check to make sure the knuckle support is still in 
the center of the yoke. 

Next, start the front bushing on the pivot pin and screw it in until 
there is a clearance of .020 in. to .040 in. between the hexagon head of 
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the bushing and the upper control arm. It is important that this clearance 
be maintained in order to prevent binding the threads on the pivot pin. 

With the aid of a wire hook, slip the Neoprene seals over the ends of 
the control arms and into their respective seats. Then, install the lock 
clamp bolt in the front control arm. 

The job is completed by installing the wheel and tire assembly. 

Whenever the upper pivot pin is removed, it will of course be ne¬ 
cessary to readjust caster and camber. 

REMOVING CONTROL ARM SHAFT 

To remove the lower control arm shaft on 1939 to 1948 models, first 
disconnect the stabilizer link from the lower spring seat. Then, lift the 
front end of the car from the floor by means of a chain hoist. Place a 
horse under the inner side of the lower spring seat and lower the car 
until the weight is carried by the horse. 

Remove the nuts from the lower control arm shaft bracket bolts. 
Drive out the bolts and insert a long drift punch in order to maintain 
alignment. Raise the car slowly with the chain hoist in order to remove 
the pressure of the spring. Then remove the horse which will permit the 
lower control arms and spring seat to drop down releasing the spring. 

Remove the lower control arm pivot pin. The lower control arm as¬ 
sembly and spring seat should now be placed in a vise and the front and 
rear lower control arm shaft bushings removed. 

Shift the lower control arm shaft as far forward as possible which 
will permit the other end to clear the hole in the shaft so that the shaft 
assembly can be removed. 

When installing the lower control arm shaft, be sure that the bracket 
which has the letter “F” forged on it is installed toward the front of the 
car. Place a new Neoprene seal on each end of the shaft which has a re¬ 
cess at the shoulders conforming to the shape of the seal. Install the 
lower control arm shaft assembly in the lower control arm assembly by 
reversing the procedure previously outlined. Next, install the lower con¬ 
trol arm shaft bushings making sure to centralize the shaft in the yoke 
formed by the lower control arms. 

The upper control arm and shock absorber assembly on 1939 to 1948 
models. Fig. K-9,is serviced as a complete assembly and is removed by 
following the instructions for removing the upper control arm pivot pin. 
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After the pivot pin is removed, remove the nuts and lock washers from 
the three shock absorber mounting bolts which will permit the removal 
of the assembly. 

To replace king pins and bushings, place a jack under the spring 
seat and raise the car from the floor. Remove the wheel and tire as¬ 
sembly. Next, remove the kingpin lock pin and the plug covers over the 
ends of the kingpin bearings. Also remove the lock rings from each end 
of the steering knuckle. 

Then, remove the kingpin bearing plugs which can be done by driv¬ 
ing a sharp punch through the lower plug and forcing the kingpin upward 
into the upper plug. This will force the upper plug out and the kingpin 
can be removed by driving it out at the bottom using a soft drift. 

Next, remove the steering knuckle and thrust bearing from the 
knuckle support, and remove the floating bushings from the knuckle. 

When replacing the floating kingpin bushings, it is not necessary to 
ream them to size as they are machined to finished dimensions. How¬ 
ever, it is necessary to make sure that the oil groove in the bushing 
lines up with the lubrication fitting in the steering knuckle. These bush¬ 
ings should be free both on the kingpin and in the steering knuckle. 



K-9. Front suspension system, prior to 1955. 
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Install the new bushings in the steering knuckle and place the knuckle 
on the knuckle support. Then, install the thrust bearing between the lower 
yoke of the steering knuckle and the knuckle support, making sure the 
shield on the bearing is toward the top. 

Install the kingpin from the bottom. Check to see that the lock pin 
slot lines up with the lock pin hole in the knuckle support. 

Check the clearance between the steering knuckle and the knuckle 
support. If this clearance is in excess of .006 in., install a steel shim 
between the steering knuckle and top of the steering knuckle support. 

Then, install the kingpin lockpin, bearing plugs, lock rings and bearing 
plug covers. 

REPLACING TIE ROD ENDS 

The condition of the tie rod ends JLs an important factor in wheel 
alignment and unless they are in good condition steering difficulties and 
rapid tire wear will result. 

The tie rod ends are easily replaced. First remove the nut from the 
ball stud which connects the tie rod end to the steering arm. Then, after 
loosening the clamp bolt, the tie rod end is threaded off of the tie rod. 

In order to secure maximum life of the tie rod end, it is important 
that the packing between the tie rod end and the steering arm be of the 
correct thickness. This packing is available in three sizes and the size 
is determined as follows: With the ball stud assembled, a hand push 
fit in the arm (seat and dust cover in place but no packing), make a pen¬ 
cil mark on the stud flush with the underside of the arm while holding 
the stud and tie rod in place. Then, remove the stud and using a scale, 
measure the distance from the pencil mark on the stud to the top of the 
dust cover close to the stud. If this space is 1/8 in. or less, use a 1/8 
in. shim. If the space is 1/8 in. to 3/16 in., use a 3/16 in. packing. If 
the space is in excess of 3/16 in. the packing should be 1/4 in. thick. 

Details of the front suspension system as used on 1949 to 1954 Chev¬ 
rolet cars are shown in Fig. K-7. It will be noted that one of the major 
differences between this system and that used previously is in the shock 
absorbers. Formerly the shock absorbers were built into the upper con¬ 
trol arm. Now the tubular or telescopic type shock absorbers are used. 


Adjustment of caster and camber is similar to that of the previous 
series of cars and the toe-in is adjusted by loosening the clamp bolts 
at each end of the left hand tie rod and turning that tie rod to increase 
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or decrease its length as necessary. It will be noted that the right tie 
rod is of a one piece construction and is non-adjustable. When the tie 
rod ends become worn, it is necessary to replace the entire assembly. 

To remove the tubular-type shock absorber, prevent the upper stem 
from turning by holding it with a 1/4in. open end wrench. Then, remove 
the upper stem retaining nut, grommet retainer and grommet. 

Next, remove the nut and lockwasher from special bolt, retaining 
shock absorber lower mounting bracket to lower control arm and pull 
shock absorber assembly and mounting bracket out of the bottom of the 
spring housing. 

Place the mounting bracket in a vise and remove the lower stem re¬ 
taining nut, grommet retainer and grommet which will permit removal 
of the shock absorber from the mounting bracket. 

The installation of the new front shock absorber is made by revers¬ 
ing the procedure. 

STEERING IDLER ARM REMOVAL 

The first step in removing the steering idler and third arm and 
bracket assembly on the 1949 to 1954 models is to raise the front of 
the car and place on horses. Then bend the tangs of center tie rod end 
ball stud nut lock plate away from stud nuts and remove the nuts from 
the studs. Press the ball studs from the steering idler and third arm 
assembly. Remove the cotter pin and end plug from end of steering con¬ 
necting rod, and disengage rod from ball on steering idler and third arm 
assembly. 

Next, remove the three bolts which retain the steering idler and third 
arm and bracket assembly to the front cross member and remove the 
assembly. 

FRONT SPRING REMOVAL 

The first step in the removal of a front spring on a 1949 or later 
Chevrolet, Fig. K-7, is to disconnect the stabilizer link from the link 
bracket on the lower control arm. Then, remove the front shock ab¬ 
sorber as previously outlined and raise the front end of the car from the 
floor and place on horses beneath the frame side rails. 


Place a hydraulic jack under the lower control arm inner shaft on 
the side from which the spring is to be removed. Remove the nuts and 
lockwashers from the lower control arm shaft bracket bolts and drive 
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out the bolts. Lower the jack slowly to remove the spring pressure. 
Then, remove the hydraulic jack permitting the lower control arm to 
drop down, releasing the spring. 

When replacing the spring, the flat end of the spring is placed at the 
top. In order to maintain the correct height some of the springs are 
provided with shims. In such cases, the shim is placed at the top or flat 
end of the spring. 

With the spring in position, raise the lower control arm making sure 
the lower end of the spring seats in the recess of the lower spring seat. 

Place a hydraulic jack under the lower control arm inner shaft and 
raise the jack in order to compress the spring. Use a long drift or punch 
through the lower control arm shaft bracket hole and the hole in the 
frame cross member to maintain alignment. 

Install the bolts through the cross member and control arm shaft 
bracket bolt holes, and tighten the nuts securely. 

REPLACING LOWER CONTROL ARM 

Replacement of the lower control arm shaft or lower control arm 
shaft bushings may be accomplished without removal of the lower con¬ 
trol arm from the car. The procedure is as follows: 

Support the inner end of the control arm on a jack and remove one 
bushing. Make sure the control arm shaft is centered in the control 
arm bushing hole. Then, thread a new bushing on to the shaft, and into 
the control arm and tighten to 90 ft. lb. torque. 

The other bushing is removed and replaced in a similar manner. By 
replacing one bushing at a time, alignment of the control arm and shaft 
is maintained, thereby simplifying the replacement. 

When replacing the control arm shaft, place the shaft in the control 
arm and make sure it is correctly positioned by measuring. Start the 
bushings into the control arm making sure the threads engage correctly. 
Then, tighten the bushings to 90 ft. lb. torque. 

Install both the cross member and control arm shaft bracket bolts 
and nuts. 

When replacing the lower control arm, it is necessary to remove the 
control arm assembly from the car and perform the work on the bench 
in order to secure proper spacing of the lower control arm on the con¬ 
trol arm shaft. 
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REPLACING UPPER CONTROL ARM 

The upper control arm. Fig. K-7, on the 1949 to 1954 Chevrolet cars 
has threads cut in the bushing holes which are slightly undersize to as¬ 
sure a snug fit. To remove the upper control arm, first raise the front 
of the car and place a horse under the outer end of the lower control 
arm. Then, remove the wheel and tire assembly and remove the lubri¬ 
cation fittings from the bushings. Remove the front and rear bushings 
from the upper control arm outer pivot and remove the seals from the 
end of the pin. Next, remove the pivot pin clamp bolt from the knuckle 
support and slide the pivot pin out of the knuckle support using a 1/4 in. 
Allen setscrew wrench. 

Swing the knuckle support and hub and drum assembly away from 
the upper control arm. Remove the upper control arm shaft front and 
rear bushings and remove the control arm from the control arm shaft. 
On the left side of the vehicle it will be necessary to remove the sheet 
metal splash guard over the steering gear housing in order to reach the 
rear bushing. 

Remove the seals from the ends of upper control arm shaft and then 
remove the upper control arm shaft from the spring housing, from rear 
to front. 

HOW TO ADJUST FRONT WHEEL BEARINGS 

In addition to early failure of the front wheel bearings, improper 
adjustment of the bearings will result in excessive tire wear and poor 
steering. 

Correct adjustment of the bearings can be secured only if the threads 
on the spindle and the threads in the nut are clean and in good condition. 
The nut should turn easily on the threaded spindle and should be tighten¬ 
ed to 33 ft. lb. torque. Then if a slot in the castellated nut lines up with 
either the vertical or horizontal holes in the spindle, the nut should be 
backed off 1/6 turn until the next slot in the nut lines up with the same 
hole in the spindle. 

If, when the spindle nut is tightened 33 ft. lb. the slot in the nut does 
not register with either the holes in the spindle, back off the nut suffi¬ 
ciently to line up the next slot in the nut and the other hole in the spindle. 


After securing the correct adjustment, be sure to install the cotter 
pin. 
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STEERING AND TIRE WEAR TROUBLE SHOOTING 


CAUSE 

HARD STEERING 

a. Lack of lubrication. 

b. Tight kingpin bushings 

c. Underinflated tires. 

d. Improper toe-in. 

e. Improper steering gear adjust¬ 
ment. 

f. Tie rod ends out of alignment. 
FRONT WHEEL SHIMMY 

a. Underinflated tires. 

b. Broken or loose wheel bearings. 

c. Improper toe-in. 

d. Worn kingpin bushings. 

e. Improper caster 

f. Unbalanced wheels. 

g. Steering gear loose. 

h. Tie rod ball studs loose. 

i. Defective shock absorbers. 

j. Bent or loose wheel. 

ROAD WANDER 

a. Underinflated tires. 

b. Lack of lubrication. 

c. Tight steering gear. 

d. Improper toe-in. 

e. Improper caster and camber. 

f. Worn tie rod ends. 

WHEEL TRAMP 

a. Wheel assembly out of balance. 

b. Blister or bump on tire. 

c. Improper shock absorber action. 
EXCESSIVE OR UNEVEN TIRE WEAR 

a. Underinflated tires. 

b. Improper camber. 


CORRECTION 


a. Lubricate chassis and steering 
gear. 

b. If not corrected by lubrication, 
replace bushings. 

c. Inflate tires to recommended 
pressure. 

d. Adjust toe-in. 

e. Adjust steering gear. 

f. Align tie rod ends with ball studs. 

a. Inflate tires to recommended 
pressure. 

b. Replace or adjust wheel bearings. 

c. Adjust toe-in. 

d. Replace worn parts. 

e. Adjust caster. 

f. Balance wheel and tire assem¬ 
blies. 

g. Adjust steering gear. 

h. Replace worn ball studs. 

i. Replace shock absorbers. 

j. Replace or tighten as required. 

a. Inflate tires to recommended 
pressure. 

b. Lubricate chassis and steering 
gear. 

c. Adjust steering gear. 

d. Adjust toe-in. 

e. Adjust caster and camber. 

f. Replace tie rod ends. 

a. Clean wheel and balance assem¬ 
bly. 

b. Replace or repair tire. 

c. Replace shock absorber. 

a. Inflate tires to recommended 
pressure. 

b. Adjust camber. 
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c. Improper caster. 

d. Improper toe-in. 

e. Wheels out of balance. 

f. Excessive high speed driving. 

g. Rapid stopping. 

h. Failure to rotate tires. 

NOISE IN FRONT OR REAR WHEELS 

a. Loose wheel lugs. 

b. Broken or loose brake shoe 
return spring retainers. 

c. Broken or rough wheel bearings. 

d. Scored drums. 

e. Lack of lubrication. 

STEERING GEAR 

SYMPTOM AND PROBABLE CAUSE 

HARD STEERING 

a. Lack of lubrication. 

b. Steering connecting rod ends 
too tight. 

c. Underinflated tires. 

d. Improper adjustment. 

LOOSE STEERING 

a. Improper adjustments. 

b. Loose ball joints. 

c. Worn steering knuckle bushings. 

d. Worn sector shaft bushing. 


c. Adjust caster. 

d. Adjust toe-in. 

e. Balance wheels. 

f. Drive slower. 

g. Apply brakes slowly. 

h. Rotate tires. 

a. Tighten wheel lugs. 

b. Replace return spring retainers. 

c. Replace bearings according to in¬ 
structions. 

d. Replace brake lining and re mach¬ 
ine drums. 

e. Lubricate as per instructions. 

TROUBLE SHOOTING 

PROBABLE REMEDY 


a. Lubricate steering gear, tie rod 
ends, steering connecting rod ball 
joints and idler arm pivot pin. 

b. Readjust steering connecting rod 
ends. 

c. Inflate tires to recommended 
pressure. 

d. Adjust according to instructions. 

a. Adjust according to instructions. 

b. Adjust ball joints. 

c. Replace steering knuckle bush¬ 
ings. 

d. Replace bushing. 
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ELECTRICAL SERVICE -i»jj 



While accurate testing of the various electrical units. Fig. L-l, re¬ 
quires high priced equipment, there are many simple tests which do not 
require such equipment and which will quickly tell where the trouble is 
located. Having determined the trouble, it is a simple matter to replace 
the defective unit. 

The electric generating system on the Chevrolet is provided with a 
voltage regulator. Fig. L-2, which is designed to maintain the starting 
battery in a fully charged condition. The design is such that when the 
battery is fully charged, the charging rate is reduced to a minimum. 
When the battery is low in charge, the voltage regulator will automati¬ 
cally increase the current flowing into the starting battery to restore it 
to a fully charged condition. A simplified wiring diagram of the gen¬ 
erator, voltage regulator and starting battery, is shown in Fig. L-3. 

Adjustment of the voltage regulator should not be attempted unless 
the necessary equipment is available. However there are a number of 
tests which can easily be made without equipment which will quickly 
determine whether or not the units are operating normally. If not, the 
tests will indicate whether the generator or regulator is at fault so that 
the defective unit can be either replaced or repaired. 

A fully charged starting battery at a low charging rate as indicated 
by the ammeter on the instrument panel indicates that the generator 
and voltage regulator are correctly operating. As a further check, crank 
the engine with the starting motor and with the ignition switch in the 
OFF position for about 30 seconds. Then, start the engine and with it 
operating at medium speed, turn on the lights and other electrical ac¬ 
cessories and note the generator output as indicated by the ammeter on 
the instrument panel. The ammeter should then be indicating in excess 
of 25 amperes if the system is in good condition. Turn off the lights and 
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L-l. Typical layout of electrical units on Chevrolet. 


other electrical accessories, allow the engine to continue running, at a 
fast idle and if the system is in good condition the reading on the am¬ 
meter will gradually decrease to a few amperes. 

If the starting battery is fully charged and the ammeter on the in¬ 
strument panel always shows a high rate of charge, start the engine 
and run it at medium speed. Then disconnect the field wire from the 
F terminal on the voltage regulator. The F terminal is on the right side 
of the unit as you face the voltage regulator. With the field wire dis¬ 
connected, the output should immediately drop to zero. If it does not, 
the generator field circuit is grounded either inside the generator or 
in the wiring harness. If the output drops off to zero with the field lead 
disconnected, the trouble is in the regulator. Reconnect the field lead 
on the field terminal of the regulator. 

Remove the cover from the voltage regulator and depress the voltage 
regulator armature to open the points. If the output now drops off, the 
voltage regulator should be readjusted or replaced. If opening the voltage 
regulator contact points does not cause the output to drop off, the field 
circuit within the regulator is defective and the regulator should be re¬ 
placed. 

If tests show that the battery is low in charge and the ammeter on the 
instrument panel with the engine running shows little or no charge, the 
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first step is to check all of the connections of the regulator, generator 
and battery to make sure they are all clean and in good electrical con¬ 
dition. Any loose or high resistant connections at those points will pre¬ 
vent normal charge from reaching the battery. 

After making sure that all of the connections are in good condition, 
connect a wire from the field terminal of the regulator to the engine 


CURRENT 

REGULATOR 



L-2. Voltage regulator used on recent models. 



L-3. Wiring diagram of generator, voltage regulator and starting battery. 
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block or other good ground. This will complete the generator field cir¬ 
cuit without making it pass through the regulator. Increase the generator 
speed and if the output increases, the regulator is defective. On the 
other hand, if the generator output remains at a few amperes, with the 
field terminal grounded, the generator is at fault. 

If the generator does not show any output at all, either with or with¬ 
out field terminal grounded, very quickly disconnect the generator lead 
from the generator terminal on the voltage regulator and strike it 
against a convenient ground with the generator operating at a medium 
speed. 

If a spark does not occur, the generator is definitely defective and 
should be replaced. 

If a spark does occur, the circuit breaker in the voltage regulator 
is not operating. 

DON'T OPERATE WITH LEAD DISCONNECTED 

Be careful not to operate the generator with the generator lead dis¬ 
connected for an appreciable time as the generator or regulator will be 
damaged. 

As previously pointed out, it is important that all connections at the 
generator be tight and clean. In addition it is important that the com¬ 
mutator and brushes should be in good condition. Commutators in good 
condition will have a slightly purplish color and will be smooth and 
without ridges. Commutators that are slightly scratched or grooved 
should be sanded with a fine sandpaper. To do this, remove the cover 
band from the generator. Then pass a strip of the sandpaper over the end 
of a flat piece of wood. With the armature revolving, the sandpaper is 
pressed against the commutator. Never use emery paper to clean a 
commutator. At the same time, the generator brushes should be exam¬ 
ined, and if they are worn to 1/2 of their original length, they should be 
replaced. To determine the extent of the wear, the old brushes can be 
compared with a new one. In general, generator brushes will last from 
20,000 to 25,000 miles before replacement is necessary. Parts of a 
typical generator are shown in Fig. L-4. 

Never use sandpaper or other abrasives to clean the points on volt¬ 
age regulators. To clean the regulator points use a fine-cut ignition 
point file taking care to file the points lightly as the contact metal is 
only a few thousandths of an inch thick. 

In addition, care must be exercised so as not to bend the armature 
or springs on which the points are mounted. 
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L-4. Typical Chevrolet generator. 


If so desired, replacement armatures and other parts can be secured 
for generators. However, many mechanics prefer to install a rebuilt or 
new unit rather than repair the original generator. 

STARTING MOTOR SERVICE 

When the starting motor fails to operate, the battery wiring and 
solenoid should be checked before condemning the starting motor. 

The battery ground connection to the cylinder head should be cleaned 
and tightened. In addition, the battery terminals should be examined and 
cleaned and tightened if necessary. 

Also remove the starting motor solenoid from the starting motor and 
check the contacts to be sure that they are clean and that the solenoid 
operates correctly. 

If these points prove to be in good condition, the starting motor is 
probably at fault and repair or replacement is indicated. The linkage 
used for starter operation is shown in Fig. L-5 and the starting elec¬ 
trical circuit is shown in Fig. L-6. 

BATTERY SERVICE KINKS 

In addition to keeping the battery connections clean and tight, it is 
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also important that the top of the battery be kept clean and dry, other¬ 
wise there will be a leakage of current which may seriously affect start¬ 
ing particularly during cold weather operation. 


8 964—TUBING 
8.963-ELBOW 
8.017-VACUUM CONTROL 


2.041-MOTOR 



2.036-SWIVEL JOINT 


3.451-PEDAL 
3.458-RETAINER 


L-5. Illustrating two types of starter and accelerator linkage. 


Batteries should be filled with sufficient quantity of distilled water to 
bring the level of the electrolyte up to the top of the split ring in each 
cell. If distilled water is not available, ordinary tap water can be used 
but for maximum battery life, distilled water is recommended. 

The condition of a starting battery can be tested by means of a hy¬ 
drometer, Fig. L-7. Such instruments are low in price and can be se¬ 
cured from any automotive supply house. A fully charged battery should 
have a specific gravity of 1.275 to 1.300. A completely discharged bat¬ 
tery will have a specific gravity as indicated by the hydrometer of ap¬ 
proximately 1.150. 

A high rate discharge tester of the hand type can also be used and 
these testers are relatively low in price, costing approximately $7.00. 
When using these testers, the prongs of the tester are pressed into the 
terminals of each cell and a fully charged battery will give a reading of 
approximately 2.2 volts. 

Under normal operation the starting battery will give excellent serv¬ 
ice. However, if the car radio is used excessively, particularly when the 
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L-6. Starting motor electrical circuit. 


engine is not running, the battery will become discharged. In most cases, 
driving the car for 20 or 25 miles without using any of the electrical 
accessories will in most cases restore the battery to a normal charge 
condition. 



L-7. Checking the condition of a starting battery with a hydrometer. 


If, when testing the battery, any of the cells are materially weaker 
than the others, it is generally advisable to install a new battery. How¬ 
ever, if the battery is relatively new, it can be recharged at any auto¬ 
motive shop having the necessary battery charger. 
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ELECTRICAL TROUBLE SHOOTING 

CAUSE CORRECTION 

BATTERY AND STARTING SYSTEM 


Slow Engine Cranking Speed 
Partially discharged battery 

Low capacity battery 
Faulty battery cell 
Loose or corroded terminals 
Under capacity cables 
Burned starter solenoid switch 
contacts 

Internal starting motor trouble 
Heavy oil or other engine trouble 
causing undue load 
Starter Engages but Will Not Crank 
Engine 

Partially discharged battery 
Faulty battery cells 
Bent armature shaft or damaged 
drive mechanism 
Faulty armature or fields 
Starter Will Not Run 

Battery fully discharged 
Disconnected battery cables 
Shorted or open starter circuit 
Defective starting motor 


Charge or change battery and deter- 
mine cause of battery condition 
Replace battery 
Replace battery 
Clean and tighten terminal 
Replace battery cables 
Replace solenoid 

Overhaul starting motor 

Make necessary repairs to engine 


Charge or change battery 
Replace battery 
Overhaul starter 

Overhaul starter 

Replace or charge battery 
Replace faulty cables 
Make necessary repairs 
Replace starting motor 


GENERATING SYSTEM 


Low Charging Rate 

Fully charged battery and low 
charging rate 
Fan belt slipping 
Generator commutator dirty 
High resistance in charging circuit 


Too low voltage setting of voltage 
regulator unit 

Oxidized voltage regulator points 
Partially shorted field coils 


This is a normal condition with a 
fully charged battery 
Replace or adjust belt 
Clean commutator 
Check charging circuit progress¬ 
ively and make necessary repairs 
to remove high resistance 
Adjust voltage regulator 

Clean and adjust points 
Overhaul generator 
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CAUSE 

High Charging Rate With Fully 

Charged Battery 

Voltage regulator setting too high 
Voltage regulator points stuck 

Regulator unit improperly grounded 

Generator field circuit to regulator 
short circuited 

Shunt field circuit short circuited 
within regulator 

Low Battery and No Charging Rate 
Fan belt broken or loose 
Charging circuit open between 
regulator and battery 
Cut-Out voltage winding open 
circuited 

Corroded points in current and 
voltage regulator 
Open circuit between generator 
and regulator 

Internal trouble in generator 

IGNITION 

Engine Will Not Start 

(See Starting and Fuel System Troubles) 
Ignition switch not turned on 
Weak battery 

Excessive moisture on high tension 
wiring or spark plugs 
Cracked distributor cap 
Faulty coil or condenser 
Coil to distributor high tension 
wire not in place 

Loose connections or broken wire 
in low tension circuit 
Improperly adjusted or faulty dis¬ 
tributor points 

Hard Starting 

(See Starting and Fuel System Troubles) 
Faulty or improperly set spark 
plugs 

Improperly adjusted or faulty 
distributor points 


CORRECTION 

Adjust voltage regulator 
Clean and adjust points and readjust 
regulator 

Remove regulator and clean connec¬ 
tions. Readjust regulator 
Test to locate short circuit and make 
necessary repairs 
Replace regulator 

Replace or tighten fan belt 
Locate open circuit and make ne¬ 
cessary repairs 
Replace regulator unit 

Clean points and readjust regulator 

Locate open circuit and make ne¬ 
cessary repairs to wiring 
Overhaul generator 

SYSTEM 


Turn switch on 
Charge battery 
Dry parts 

Replace cap 
Replace faulty unit 
Properly install wire 

Tighten or replace wires 

Clean and adjust or replace points 


Clean and adjust or replace spark 
plugs 

Clean or replace and adjust points 
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CAUSE 

Loose connections in primary 
circuit 

Worn or oil soaked high tension 
wires 

Low capacity condenser 
Low capacity coil 
Faulty distributor cap or rotor 
Engine Misfires 

Dirty or worn spark plugs 
Damaged insulation on high ten¬ 
sion wires or wires disconnected 
Distributor cap cracked 
Poor cylinder compression 
Improper distributor point ad¬ 
justment 

HEADLAMPS 

Headlights Dim (engine idling or 
shut off) 

Partly discharged battery 
Defective cells in battery 
High resistance in light circuit 


Faulty bulbs 

Headlights Dim (engine running 
above idle) 

High resistance in lighting 
circuit 

Faulty bulbs or reflectors 
Faulty voltage control unit 

Lights Flicker 

Loose connections or damaged 
wires in lighting circuit 
Light wiring insulation damaged 
producing momentary short 
Lights Burn Out Frequently 
High voltage regulator setting 
Loose connections in lighting 
circuit 


CORRECTION 
Tighten loose connections 

Replace high tension wires 

Replace condenser 
Replace coil 
Replace faulty part 

Clean or replace plugs 
Connect or replace wires 

Replace cap 

See Engine Troubles 

Adjust distributor points 


CIRCUIT 


Charge battery 

Replace battery 

Check headlight circuit including 
ground connection. Make neces¬ 
sary repairs 

Replace bulbs or sealed beam units 

Check lighting circuit including 
ground connection. Make neces¬ 
sary repairs 

Replace bulbs or reflectors 

Test voltage control and generator. 
Make necessary repairs 

Tighten connections and check for 
damaged wiring 

Check light wiring and replace or 
tape damaged wires 

Adjust or replace voltage regulator 

Check circuit for loose connections 
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CAUSE 

Lights Will Not Light 
Discharged battery 
Loose connections in lighting 
circuit 

Burned out bulbs 
Open or corroded contacts in 
lighting switch 

Open or corroded contacts in 
dimmer switch 

Thermal Circuit Breaker Causing 

Current Interruption 
Short in wiring 

Short within some light or 
instrument in use 


CORRECTION 

Recharge battery and correct cause 
Tighten connections 

Replace bulbs or sealed beam units 
Replace lighting switch 

Replace dimmer switch 


Check wiring of circuits in use for 
short circuits and make neces¬ 
sary repairs 

Check lights or instruments for 
short 


GASOLINE GAUGE 


CAUSE 

Gauge Shows Empty at All Times 
Tank unit shorted 
Wire from dash unit to tank 
unit shorted 

Float stuck in empty position 
Dash unit improperly grounded 
on instrument panel 
Gauge Shows Full at All Times 
Tank unit burned out 
Wire between units disconnected 
or broken 

High resistance in wire between 
units 

Float stuck in full position 
Gauge Does Not Register Accurately 
(within normal limits) 

Bent hand on dash unit 
High resistance in circuit 
Partial short in circuit 
Loose electrical connections 


CORRECTION 


Replace unit 

Replace wire or repair short 

Replace tank unit 
Properly ground dash unit 


Replace tank unit 
Connect or replace wire 

Clean bayonet connection and ter¬ 
minals 

Replace tank unit 

Replace unit or straighten hand 
Check and correct circuit 
Correct cause of short 
Tighten connections at dash unit, 
tank unit and bayonet connector 
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CAUSE 


STOPLIGHT AND CIRCUIT 

CORRECTION 


Will Not Light 

Stoplight switch faulty or arm bent Replace switch 
Wires broken, disconnected or Make necessary repairs 

loose 

Bulb burned out Replace bulb 

Loose connection or poorly Tighten loose connections or prop 

grounded lamp body erly ground lamp body 

HORNS 

Will Not Blow 

Loose connections or broken wires 

Horn button not making contact 
Horn improperly adjusted or 
faulty 

Relay not operating 
Horn Tone Poor 

Horn improperly adjusted 


Tighten loose connection or replace 
broken wire 

Adjust horn button contact 
Adjust or replace horn 

Replace relay 

Adjust horn 


REPLACING AND ADJUSTING HEADLIGHTS 

The headlamps used on Chevrolet cars are of the “Sealed beam” 
type, in which the filament, the reflector and the lens are assembled 
into a single sealed unit. Because of the high degree of accuracy used 
in manufacturing these sealed beam lights, there is no necessity for 
focusing the filament in respect to the reflector. 

The only adjustment required is to aim the light beam so it conforms 
to the legal requirement. 

Because of the construction of the head lamp, it is hardly possible 
to install them incorrectly, or make an error in the electrical connec¬ 
tions. 

To replace a sealed beam unit is very simple. The first step is to 
remove the outer decorative rim, Fig. L-8. This is held in place by a 
single screw at the bottom of the rim. After removing the screw, the 
rim is pulled outward at the bottom and the rim is raised to disengage 
the tangs at the top of the rim. The sealed beam unit is held in position 
by a sheet metal ring which is secured in position by means of three 
screws. After removing the three screws, rotate the retaining ring 
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L-8. Sealed beam headlamp parts. 

counter-clockwise. The sealed beam unit can then be pulled forward, 
exposing the wiring which is provided with a plug type connector. The 
new sealed beam unit is installed by reversing the above procedure. 

Aiming the headlight can best be done by means of special equipment. 
However, the recommended light pattern is shown in Fig. L-9. To aim 
the headlights, the car must be placed on a level stretch 25 feet from 
the headlight aiming chart. 

Independent adjustment of both horizontal and vertical aim is pro¬ 
vided by adjustment screws which are accessible after removing the 



L-9. Details of headlight aiming screen. 
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decorative rim. The screw for vertical adjustment is at the top. Fig. 
L-10, assembly while the horizontal adjusting screw is on the side. 

Place an opaque cloth over one headlight while the other is being 
adjusted. Then place the dimmer switch in the position to produce the 



JL-10. Making the vertical adjustment of the headlight beam. 
The horizontal adjustment screw is on the left side of the headlight. 


upper or country driving beam and make the adjustment to obtain the 
pattern or position as shown on the aiming chart. In that way, adjust 
one headlight at a time and the final pattern will be a symmetrical oval 
shape aimed slightly to the right. 

In order to secure full illumination from the headlight, it is essen¬ 
tial that all the electrical connections be clean and tight. 
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CARE OF SPEEDOMETERS 

Speedometers ordinarily require very little attention. Some instru¬ 
ments, however, are provided with a lubrication felt or wick in the 
speedometer head. In such cases the wick should be saturated with 
special speedometer oil every 10,000 miles. 

Speedometer cables should be lubricated every 10,000 miles. To 
lubricate, disconnect the cable at the instrument and draw the cable from 
the casing. Coat the cable with special lubricant and replace in the 
casing. 

Most difficulties encountered in the operation of speedometers usual¬ 
ly originate in the drive cable. The cable may be broken, kinked, or in 
need of lubrication. 

To determine what may be the cause of speedometer failure, the 
easiest method is to remove the cable. If the cable is in good condition 
the difficulty is then in the speedometer head and in that case the usual 
procedure is to remove the speedometer head and have it repaired by a 
specialist. 

To remove a speedometer cable, disconnect the cable from the back 
of the speedometer head. This is done by turning back the coupling nut, 
on the speedometer cable casing. The cable can then be withdrawn from 
the casing. 

If the cable has broken, it will be necessary to disconnect the casing 
at the transmission in order to remove the lower portion of the cable. 

Cables in good condition should be free from kinks and should not 
have any frayed or broken wires. 
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One method of testing a cable for kinks is to hold each end in your 
hand with the cable looped down in front of you. Then slowly rotate the 
end of the cable between your fingers. If it is kinked, the cable will 
“flop” and will not turn smoothly. 

Some replacement speedometer cables are cut to the exact lengths 
and have the necessary fittings secured firmly at each end. In such 
cases all that is hecessary is to spread a thin coat of speedometer 
cable grease evenly over the lower two-thirds of the cable and insert 
it into the upper end of the casing, lower end first. Then, connect the 
upper end of the casing to the speedometer case, making sure that the 
cable tip engages correctly in the speedometer drive member. Tighten 
the ferrule nut on the casing. Twist the lower end of the cable with your 
fingers to make sure that it turns freely. A sharp twist of the cable 
should cause the speedometer needle to register. Finally connect the 
lower end of the casing to the transmission making sure that the cable 
engages in the speedometer driven gear. 

When a speedometer cable kit is being used as a replacement, it will 
be necessary to cut the cable to the desired length and also attach the 
tips. Complete instructions for measuring the cable and attaching the 
tips are included with the kit. 



M-l. Windshield wiper installation on 1953 series. 


WINDSHIELD WIPER SERVICE 

The most frequent cause of the failure of the windshield wiper is 
leaks in the vacuum line. In such cases, the entire line from the intake 
manifold to the windshield wiper motor should be checked. The motor 
is mounted, on recent models, on the face of the cowl inside the engine 
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compartment. In 1953 the mechanism was redesigned to provide quieter 
operation. This was accomplished by using a flexible wire cable to trans¬ 
mit the power furnished by the wiper motor to the pivot shaft, as shown 
in Fig. M-l. This eliminated the objectionable “thump” which character¬ 
ized the previous design. 

Correct windshield wiper cable tension is important for efficient 
operation. Tight cables will cause slow wiper operation and the possi¬ 
bility of stalling at the center of travel on wet windshields. If the cables 



M-2. Loosening the screw at the end of the 
windshield wiper transmission shaft 3/4 turn. 


are loose, the wiper blade will slap and tend to overtravel at the end of 
the stroke. Windshield wipers should operate on a wet windshield with a 
minimum vacuum of four pounds. 

When incorrect wiper operation is encountered, the condition can be 
corrected by following this procedure: 

On early production models having an auxiliary drive lever on the 
motor, move the wiper arm by hand to the center of the arc midway be¬ 
tween the two extremities of travel. With the arm in this position, the 
motor auxiliary drive lever should be in a vertical position and should 
remain in this position during all steps of the adjustment procedure. 

Later production models will have a spiral drive in place of the auxi¬ 
liary drive lever on the motor and will not require positioning of the 
blade to perform the following operation. Remove one wiper arm and 
blade without altering the position of the transmission shaft. Loosen the 
screw in the end of the transmission shaft approximately 3/4 turn as 
shown in Fig. M-2. Tap the end of the screw lightly to insure full cable 
tension. 
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Reach up under the cowl and take the cable between the thumb and 
forefinger and increase the finger pressure until one notch movement 
of the transmission serration can be felt, as shown in Fig. M-3. While 
holding the cable in this position, tighten the tension screw in the end 
of the transmission shaft. The serration contact will be lost if the tension 
screw is loosened excessively. Repeat the preceding procedure on the 
opposite wiper transmission and cable. 



M-3. Checking cable tension. 


After the tensioning as described, start the engine to operate the 
wipers. With the engine running, turn wiper control off to park the wiper 
under vacuum. Reinstall the arms and blades under the cowl in park 
position. When correctly tensioned, the wipers should not stall on a wet 
windshield nor should there be excessive blade slap. 

If the wiper blades continue to stall, repeat the preceding operation 
and give an additional notch reduction at each transmission. 
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In order to reduce wear and insure long life, it is important that the 
car be lubricated at regular intervals. As shown in the Chassis Lubri¬ 
cation Diagram, Fig. N-l, the Chevrolet factory recommends that most 
points on the chassis be lubricated every 1,000 miles. For normal 
operating conditions this is satisfactory. However after driving in a 
severe rainstorm or if a shallow stream has been forded, it is advisable 
to lubricate the chassis immediately thereafter. 

ENGINE LUBRICATION 

Only oils of high quality such as are offered by nationally known or¬ 
ganizations should be used, in order to secure economy and long engine 
life. When the car leaves the factory the crankcase is filled with a light 
body break-in oil. This oil should be left in the crankcase for the first 
500 miles of operation. This should then be drained while the engine is 
hot and the crankcase refilled to the proper level with the oil recom¬ 
mended for that particular season of the year. 

The Chevrolet factory recommendation for the types of oil to be 
used are shown in the accompanying table. Fig. N-2. The factory also 
points out that the SAE 5W oils designated “for service MS.” are 
similar in viscosity at engine operating temperatures to high quality 
SAE 10W oils and give equivalent lubrication protection and oil economy. 

WHEN TO CHANGE CRANKCASE OIL 

When to change crankcase oil is highly controversial. Recommend¬ 
ations range all the way from every 500 miles up to no-change-at-all. 
However the factory states that under normal driving conditions drain 
the crankcase and refill with fresh oil every 2,000 to 3,000 miles. In 
addition, they point out that frequently long runs at high speeds may 
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N-l. Typical lubrication diagram. CL-Chassis lubricant. EO-En- 
gine oil. WB-Wheel bearing lubricant. SG-Steering gear lubricant. 



LUBRICATION 


oxidize the oil and result information of sludge and varnish. Under such 
driving conditions more frequent oil changing is recommended. 

Also driving over dusty roads may necessitate more frequent oil 
changing, particularly if the air filter on the carburetor has not been 
cleaned recently or if the oil filter on the engine has not been changed 
recently. 

Probably the hardest service of all is when the car is used only on 
very short trips of less than a mile or two. This is particularly true in 
cold weather operation with the result that the engine seldom reaches 
full operating temperature. As a result of such driving conditions, 
sludge and acids are formed in the crankcase, bearing and ring is ac¬ 
celerated and engine valves will stick in their guides. 

Changing the oil every 500 miles under such operating conditions 
will be good insurance against troubles. 

The rear axle on the passenger cars is of the hypoid type and should 
be lubricated with an SAE 90 Multi-Purpose Gear Lubricant. Standard 


If you anticipate that 
the lowest atmospheric 
temperature will be: 

Use the grade 
indicated: 

Not lower than 32°F. 

S.A.E. 20W or 

above zero 

S.A.E. 20 

Not lower than 10°F. 
above zero 

S.A.E. 20W 

Not lower than 10 °F. 
below zero 

S.A.E. 10W 

Below 10 °F. below zero 

S.A.E. 5-W 


N-2. Engine oil recommendations for dif¬ 
ferent temperatures made by Chevrolet. 


transmissions should be lubricated with an SAE 90 transmission or 
mineral oil gear lubricant. The SAE 90 Multi-Purpose Gear Lubricant 
may also be used in the transmission. 

Automatic transmission fluid “Type A" is recommended for the 
Powerglide transmission. 

When checking the oil level of the Powerglide transmission the en¬ 
gine should be idling, the parking brake set, the control lever in Neutral 
position and the transmission warm. Lubricants should be added only 
when the level reaches the “Add one quart’* mark on the oil level rod. 


197 









FIX YOUR CHEVROLET 


The Powerglide transmission should be drained and refilled with 
lubricant every 25,000 miles. Fig. N-3. Before draining, the car should 
be driven until the transmission reaches operating temperature. The 
complete draining procedure is as follows: 

First remove the transmission case drain plug. Fig. H-7, page 143. 
After the transmission is completely drained, replace the drain plug, 
then remove the dip stick and refill the transmission with five quarts 
of automatic transmission fluid Type A. Start the engine and allow it to 
idle for a few moments with the transmission control lever in neutral 
position. Check the oil level and if necessary, add oil to bring up to the 
FULL mark on the dip stick. 

The water pump used on the 1942 up to including current models is of 
the ball-bearing type and is lubricated at the time of manufacture. No 
further attention is required. 


On carburetors used up to and including the 1949 models, it is neces¬ 
sary to remove the dust cover and saturate the felt ring on the carbure¬ 
tor pump lever shaft with light engine oil. 


LUBRICATING GENERATOR 


An oil cup is provided at each end of the generator and a few drops 
of light engine oil should be placed in each cup every 1,000 miles. The 
Chevrolet factory cautions against over-oiling the generator as excess¬ 
ive oil may flow onto the commutator causing it to become gummed or 
sticky. 

On cars built after 1948, the starting motor end frames are equipped 
with oilless bearings and do not require lubrication. On cars built prior 
to 1948, a few drops of light engine oil should be put into the oil cup on 
the starting motor every 1,000 miles. Also on more recent models a few 
drops of engine oil should be used on the pivots of the starter, shift lever 
mechanism. Be sure that no oil is placed on the solenoid plunger. 

The ignition distributor on Chevrolet cars is equipped with a grease 
cup. This cup should be filled with chassis lubricant and turned down 
every 1,000 miles. On 1950, 1951 and 1952 models, the distributor cap 
should be removed every 5,000 miles and a few drops of SAE 10 Engine 
Oil should be placed on the felt wicking on top of the distributor cam.This 
can be reached after removing the rotor. Also apply a small amount of 
petroleum jelly on the distributor cam surface by holding a clean cloth 
which has been soaked in the petroleum jelly against the cam while crank¬ 
ing the engine. 
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The universal joints are of the enclosed type and are lubricated dir¬ 
ectly from the transmission. Additional lubrication is therefore not ne¬ 
cessary. However, after the universal joint has been overhauled the 
housing should be filled through the speedometer driven gear hole with 
transmission lubricant. This initial lubrication is required to take care 
of the universal joint until lubrication reaches it from the transmission. 
The factory emphasized that under no conditions should any of the soap 
type lubricants such as chassis lubricant, fibrous universal joint lubri¬ 
cants, etc. be used in lubricating the universal joint. 

Front wheel bearings should be lubricated every 10,000 miles. To do 
this it is necessary to remove the wheel and hub assembly. Before lu¬ 
bricating the bearings, they should be thoroughly cleaned and then care¬ 
fully packed with a high melting point front wheel bearing lubricant. Do 
not pack the hub between the inner and outer bearing assemblies or the 
hub caps with lubricant as this excessive lubricant would work out into 
the brake drums and destroy the lining. 



N-3. Special funnel for refilling Powerglidetransmission. 

After the bearings have been lubricated, it is of course necessary to 
adjust the front wheel bearings. 

To adjust the bearings never use a wrench longer than eight inches. 
Then apply a steady force with one hand; tighten the adjusting nut as tight 
as possible. At the same time, rotate the wheel to be sure that all parts 
are correctly seated. Then, back off the adjusting nut one-half castella- 
tion or one-twelfth turn. 

Whenever the front wheels are removed, it is advisable to replace the 
grease retainer. A new grease retainer will temporarily produce a slight 
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drag on the wheel when it is rotated. However this is recognized easily 
and should not be confused with the adjustment of the bearing. After the 
correct adjustment is made, a new cotter pin should be installed so the 
nut will not work loose. 

As the rear wheel bearings receive their lubrication from the rear 
axle, they require no periodic lubrication. 

Some of the older Chevrolet cars are equipped with spring shackles 
which are equipped with pressure gun fittings. These should be lubri¬ 
cated with chassis lubricant every 5,000 miles. On more recent models, 
rubber shackles are used. These require no lubrication. In fact, con¬ 
ventional lubricants will quickly destroy them. 

LUBRICATING FRONT SUSPENSION 

The front suspension, steering connection and other similar chassis 
points, as shown in the diagram, should be lubricated every 1,000 miles 
with normal chassis lubricant. The shock absorbers used on cars built 
prior to 1948 should be kept filled with a low viscosity shock absorber 
fluid, specifically designed for those particular shock absorbers. On re¬ 
cent model Chevrolet cars, the shock absorbers are permanently sealed 
and require no maintenance in the form of lubrication. In case of failure 
the entire unit is replaced. 

The gear shift control housing mechanism is lubricated at the factory 
and should not require any further lubricant. However, if shifting effort 
becomes too great the cap on the gear shift control box should be re¬ 
moved and the box filled with a soft smooth grease. 

For exposed surfaces, such as door checks, door lock bolts, lock 
striker plates, dovetail bumper wedges, etc., the factory recommends 
the application of a thin film of light engine oil. Where oil holes are pro¬ 
vided in body parts, a dripless oil can be safely used but any lubricant 
should be used sparingly, and any excess carefully wiped off. 
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In order to get maximum economy and performance from a Chevro¬ 
let, it is of course necessary that every part of the engine be in perfect 
condition and accurately tuned and adjusted. Of equal or greater im¬ 
portance is the driver. If the driver persists in making quick starts, 
economy will be sacrificed. In order to get the maximum number of miles 
per gallon of gasoline, it is essential that the car be driven at moderate 
speeds and once having reached the desired road speed, it is important it 
be maintained. Considerable economy is sacrificed by the driver who 
accelerates up to a certain speed and then allows his car speed to drop 
down, only to accelerate again. 

Another factor contributing to fuel economy is the viscosity of the oil 
used in the engine. Numerous tests have shown that the lighter the oil, 
the greater the fuel economy. Lighter engine oils also contribute to 
better valve action. Most car operators have found that by using a modern 
multi-viscosity oil, there is a great reduction in the tendency of valves 
to stick. 

However, when sticking valves do occur, the difficulty can usually be 
overcome by using some of the modern tune-up oils. The procedure is 
to first build the engine up to operating temperature. After removing the 
top of the air cleaner, the top cylinder oil is poured into the air intake of 
the carburetor as the engine is running. It will be found necessary to run 
the engine at a fairly high speed in order to prevent it from stalling. 
After all of the can of tune-up oil has been poured into the carburetor 
air intake, the engine is shut down and allowed to stand for a number of 
hours. This will give the oil an opportunity to dissolve the gum on the 
valve stems. 

It is also important that the ignition timing be advanced as far as 
possible if maximum fuel economy is desired. The ignition timing marks 
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placed on the engine by the factory are for average fuel. However, if 
premium fuel is used, improved performance and economy will be ob¬ 
tained by advancing the spark timing over the factory marks. This is 
particularly true on older models as the factory marks were made for 
the average fuel at the time the car was built and the anti-knock qualities 
of fuels have been improving steadily each year. 

If more than usual performance is required or desired, special car¬ 
buretors and manifolds especially designed for high speed work can be 
installed and in addition, compression can be increased and high speed 
cam shafts installed. 

However, the basis of improved performance speed and economy is 
precision workmanship to insure minimum friction, minimum compres¬ 
sion losses and extreme accuracy in setting ignition and carburetion. In 
other words, a good ring and valve job plus care in timing will give better 
than usual performance and economy. 

SPECIAL SPEED EQUIPMENT 

Before buying any special speed equipment or making any alterations 
to the engine, it is imperative that the valves, pistons, rings, cylinders, 
connecting rods, main bearings and crankshaft be in perfect condition. 
Tapered and out-of-round cylinders waste power through compression 
losses. Similarly valves that are burned, sticking or otherwise perform- 
ing poorly will also result in lower compression, and too much emphasis 
cannot be placed on the necessity for accurately setting valve tappets. 
Detailed instructions on the factory recommended method of setting valve 
tappets was given in the Section on Tune-Up. This should be followed 
carefully if maximum performance and economy is desired together with 
maximum valve life. 

Another factor frequently overlooked by owners desiring improved 
performance and economy, is the condition of the water jackets. Unless 
the interior of the water jackets are clean and free from rust and scale, 
cylinder bore and cylinder head distortion will result. When the cylinder 
bore is distorted, piston friction is increased and when the cylinder head 
is distorted, valves seat poorly and compression losses result. Be sure 
the water jackets are clean. 

In regard to the raising of the compression ratio of the Chevrolet en¬ 
gine, the simplest method is to use a thinner cylinder head gasket of 
sheet copper or aluminum. The use of such a gasket will usually in¬ 
crease the compression ratio approximately 1/2 ratio. If a still higher 
compression ratio is desired, most mechanics will fill in the combustion 
chamber in the cylinder head by brazing. The metal is added to the arc 
over the intake valve and is then smoothed by grinding. Care must be 
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exercised so that the same amount of metal is added to each combustion 
chamber; otherwise the compression will vary in the different cylinders 
and a rough running engine will result. 

It must also be remembered that reboring the cylinders will not only 
increase the displacement of the engine but will also increase the com¬ 
pression ratio. Increasing the diameter of the Chevrolet cylinder .060 in. 
will increase the compression ratio approximately 1/2 ratio. 

Care must be exercised when increasing the compression ratio for if 
it is raised too high, special fuels will be needed. 

MANIFOLD PORTS SHOULD MATCH 

When preparing an engine for speed work, it is important that the 
manifold ports match accurately with the ports in the cylinder. If there 
is any misalignment at those points, there will be a tendency to choke the 
flow of gas and exhaust with resultant loss in power. 

Improvement in power will result if the ports in the block are en¬ 
larged and the surfaces polished. The diameter of the ports can be in¬ 
creased approximately 3/32 in. When this is done, a corresponding in¬ 
crease should be made in the manifold. This is difficult to do and conse¬ 
quently many mechanics will taper the opening in the manifold so that its 
outer diameter will match the size of the engine port. The actual work of 
enlarging the ports is usually done by electrically driven hones and 
grinding wheels. 
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CHEVROLET V-8 ENGINES 

The Chevrolet V-8 engine, first introduced in 1955, had a bore and 
stroke of 3 3/4 and 3 in. respectively. While this same size was con¬ 
tinued through 1957, in that year power was stepped up on some models 
by increasing the bore to 3.87. Also fuel injection was available as 
optional equipment. Other changes were also made from time to time. 
In 1955, the engine when provided with a conventional transmission 
came equipped with conventional valve lifters, whereas self adjusting 
hydraulic lifters were used on Powerglide models. This 265 cu. in. 
engine developed 162 hp. @ 4400 r.p.m. 

In 1956, the engine was unchanged dimensionally and while three 
options were provided, all were fitted with hydraulic lifters. The 
engine as used with standard or overdrive transmission developed 
162 hp. @ 4400 r.p.m. as in the past. When provided with a Powerglide 
transmission the engine power was stepped up to 170 hp. @ 4400 r.p.m. 
Compression ratio was 8.0 to 1. The third option known as the Super 
Turbo Fire V-8, was equipped with a high lift camshaft, 9.25 to 1 com¬ 
pression ratio, four barrel carburetor and a dual exhaust system. 
Horsepower was 225 @ 4600 r.p.m. 

In 1957, this basic engine was continued and in addition an engine 
with 1/8 in. larger bore was also available. As a result, horsepower 
ranging from 162 to 283 hp. could be secured. These different powers 
were made possible through the use of different carburetors, com¬ 
pression ratios and for maximum power of one horsepower per 
cubic inch, fuel injection was used. 
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P-1. Sectional view of 1955-57 Chevrolet eight cylinder en¬ 
gine. Construction of the valve rocker arms is unusual. 
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P-2. Details of the 1955-1957 Chevrolet eight cylinder engine. 

While a wide range of power was obtained from these engines, 
basic service procedure was the same for all. Some service procedure 
changes were, however, made in carburetion and ignition. 

The cylinder numbering system on the Chevrolet V-8 is 1-3-5-7 on 
the left bank starting from the front and 2-4-6-8 on the right bank. 
Cylinder heads are interchangeable from one side to the other. 

One of the unusual features of the Chevrolet V-8 is the design of 
the rocker arms. Instead of the conventional rocker arm and shaft as 
used on the 6 cylinder engine, each valve has a rocker arm, pivoted 
with a ball stud arrangement, as shown in Fig. P-1. This permits 
rapid clearance of adjustment. Push rods are hollow permitting passage 
of oil for lubrication of the rocker arms. On models with adjustable 
tappets a passage in each lifter permits oil from the lifter oil gallery 
to pass into the push rod at its seat and travel up the rod to lubricate 
the rocker arm. 

On models with hydraulic valve lifters, oil pressure in the lifter 
gallery is higher. This is produced by a larger groove in the camshaft 
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rear bearing which feeds the gallery. An inertia-type valve in the 
hydraulic lifter opens twice during each valve cycle, permitting oil 
to pass to the push rod. Fig. P-2. 

Details of the hydraulic valve lifters are shown in Fig. B-ll. Smooth 
operation and freedom from sticking of the hydraulic lifters is assured 
by frequent changing of engine oil and filter. This is particularly impor¬ 
tant when the engine is used primarily for short trips of less than 
10 miles each. The easiest method of locating a faulty or noisy lifter is 
described in the chapter on engine tune-up. A hard rapping noise is 
usually caused by the lifter plunger becoming tight in the body of the 
lifter so the pressure of the return spring cannot push the plunger 
back to its working position. This is usually caused by failure to change 
oil frequently enough resulting in the formation of gum and varnish in 
the lifter. 

A moderate rapping noise is usually caused by a leaking check 
valve or an excessively high leak down rate. 

A generally noisy valve system is almost always caused by insuffi¬ 
cient oil in the system while an occasional clicking may be caused by a 
small piece of dirt between the check valve ball and its seat. 

Should the valve system become noisy, it is advisable to remove 
all lifters which should be then disassembled and thoroughly cleaned. 
If any parts are damaged, it is advisable to replace the entire unit. 

Extreme care must be exercised not to mix the parts of. the different 
hydraulic lifters as the parts are individually fitted. Lifters are easily 
disassembled after removing the push rod seat retaining ring after 
first holding down the plunger. 

To adjust the hydraulic valve lifters on the Chevrolet V-8 engine, 
it is first necessary to normalize the temperature of the engine. This 
is done by running the engine at a fast idle until the temperature of the 
oil at the overflow pipe of the valve rocker shaft remains constant 
for at least five minutes. Then remove the automatic choke heat 
tube and remove rocker arm covers. Retorque all cylinder heads and 
manifold bolts. Replace automatic choke heat tube. 

Crank the engine until the mark of the harmonic balancer lines up 
with the "0" mark on the timing indicator with the engine in No. 1 
firing position. This can be determined by noting the position of the 
rotor arm in the ignition distributor or by placing your fingers on 
No. 1 cylinder valves as the mark on the balancer approaches the 
"0" mark on the front end cover. If the valves are not moving, the 
engine is on No. 1 firing position. If they are moving the engine is on 
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No. 6 firing position and should be cranked one more revolution to 
bring it to No. 1 position. 

The valves on No. 1 cylinder are then adjusted by backing off on 
the adjusting nut until there is play in the valve push rod, and tightened 
to remove all push rod and rocker arm clearance. Then turn the 
adjusting nut an additional 3/4 turn. With the engine in the No. 1 firing 
position, the following valves may be adjusted: Exhaust 1, 3, 4, 8. 
Intake 1, 2, 5, 7 * 



mark is again in alignment with the 


Crank the 


mark on the harmonic balancer. Then the remaining valves may be 
adjusted: Exhaust 2, 5, 6, 7. Intake 3, 4, 6, 8. 

On Chevrolet V-8 engines with mechanical lifters, to adjust the 
rocker arm clearance, normalize the temperature of the engine as 
previously explained and with the engine idling adjust the clearance 
by turning the self-locking rocker arm stud nuts to secure .008 in. 
clearance on the intake valves and .016 in. clearance on the exhaust 
valves. 


V-8 CYLINDER HEADS 

As previously pointed out the cylinder heads on the Chevrolet V-8 
are interchangeable from one side to the other. However, when pur¬ 
chasing a new cylinder head, it is important to specify the engine 
number to be sure to obtain a head with the correct compression ratio. 

Owing to the relatively high compression ratio it is important 
that care be exercised when tightening cylinder head bolts. These bolts 
must be tightened with a torque wrench to 60 to 70 ft. lb. tension to 
insure against compression leaks and obtain maximum gasket life. 
Similarly, exhaust manifold bolts must be tightened to 25 to 35 ft. lb. 
and intake manifold bolts to 25 to 35 ft. lb. 

When compression tests indicate loss of compression or in case 
of severe pinging due to carbon accumulations in the combustion 
chamber, it is necessary to remove the cylinder heads so that the 
valves may be reconditioned and the carbon accumulations removed. 

Cylinder heads are easily removed after draining the cooling system 
and removing carburetor control rods, ignition and other wiring which 
may interfere. Also remove water outlet and heater hoses, fan belt 
temperature indicator unit, intake manifold and carburetor assembly, 
exhaust manifold crossover pipe (when so equipped), exhaust manifold 
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P-3. Method of removing distrib¬ 
utor cap from 1957 distributor. 


heat control valve, generator connecting wires, exhaust manifold, 
choke heat tube, rocker arm covers. Then back off rocker arm nuts, 
swing the rocker arms to clear the push rods and remove push rods. 
On engines with conventional valve lifters, snap push rod lower end 
to one side before lifting to break push rod loose from seat, and in 
that way prevent lifting the push rod seats with the push rods. 


Then after removing the cylinder head nuts, the heads may be 
removed for reconditioning. 

Valves may be removed from the heads after the springs are 
compressed with a suitable lifter. The same general instructions for 
reconditioning the valves and cylinder heads given for the six cylinder 
engine should also be followed when reconditioning the valves and 
cylinder heads of the Chevrolet V-8 engine. 

This engine does not have replaceable valve guides. Instead, it is 
necessary to ream the valve stem bores in the head and valves with 
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oversize stems installed. Valves with oversize stems are available in 
.003 in., .015 in., and .030 in. 

Chevrolet dealers or automotive machine shops are equipped to 
ream the valve stem bores. If desired, the cylinder heads as removed 
from the engine can be taken to such shops which will do complete 
reconditioning for a nominal fee. 

When replacing the valves in the cylinder head after reconditioning, 
care must be exercised when installing the rubber seal (0 ring). This 
is installed in the lower groove. Be sure that the seal is flat and not 
twisted in the groove. Valve springs are installed with the close coiled 
end of the spring against the cylinder head. 

To insure maximum power and economy, it is important to check 
the installed height of the valve springs. This is the distance measured 
from the spring seat in the cylinder head to the top of the valve spring. 
If this is found to be in excess of 1-47/64 in., a valve spring shim 
approximately 1/16 in. thick should be installed between the head and 
the valve spring. 

When installing cylinder heads on the cylinder blocks, it is impor¬ 
tant that mating surfaces be clean and that new gaskets are used for 
the heads and manifolds. 

OIL PAN REMOVAL 

In case it becomes necessary to replace connecting rod assemblies 
or oil pump, it is first necessary to remove the oil pan from the 
bottom of the engine. To remove the oil pan first raise the front of 
the engine and place on horses or stand jacks. Drain the oil and dis¬ 
connect the steering idler arm bracket from the right hand frame 
side rail and drop to provide necessary clearance for the pan. Then 
after removing the oil pan cap screws, the pan can be lowered from 
the engine. 

CONNECTING RODS AND PISTON ASSEMBLIES 

To remove the connecting rod and piston assemblies from the 
Chevrolet V-8 engine, it is first necessary to remove the cylinder 
heads and oil pan as previously described. Then after removing the 
connecting rod bearing caps, the assemblies can be pushed up and out 
of the cylinders. However, before removing the piston assemblies 
from the cylinders, the ridge at the top of the cylinder bore should be 
removed with a suitable cutter as described in the discussion of the 
six cylinder engine. Failure to remove this ridge will usually result 
in damage to the pistons making replacement imperative. 
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Procedure for removing and installing the piston rings, pins and 
bearings is conventional and is covered in detail in the chapter on 
engine overhaul. 

TIMING CHAIN REPLACEMENT 

Under normal operating conditions, the timing chain should last 
from 75,000 to 100,000 miles. The need for replacement is usually 
indicated by a rattling noise at the front end of the engine and in cases 
of extreme wear the timing chain will be so loose that it will "jump" 
so that the valve and ignition timing will be altered. 

To replace the timing chain it is first necessary to remove the 
harmonic balancer and the crankcase front end cover. 

To remove the balancer, drain the cooling system and disconnect 
radiator hoses. On Powerglide models also disconnect the oil cooler 
lines from the radiator core. Remove the radiator core. The fan 
belt, fan and pulley are then removed. A puller is used to pull the 
harmonic balancer from the front end of the crankshaft. 

Following the removal of the balancer, the next step in the replace¬ 
ment of the timing chain is the removal of the oil pan. Also remove 
the water pump from the front side of the cylinder block. The crank¬ 
case front end cover can then be removed after the attaching cap 
screws are taken out. 

Crank the engine until the "0" marks on the camshaft sprocket 
and crankshaft sprocket are brought together and in alignment with a 
line through the centers of the two shafts. 

Remove the three bolts holding the camshaft sprocket to the 
camshaft. The timing chain and camshaft sprocket can then be pulled 
forward, disengaging the chain from the crankshaft sprocket. 

Installation is made in the reverse order. However, be sure that 
when replacing the camshaft gear, that the "0" marks on the camshaft 
and crankshaft sprockets are together as previously described. 

Before replacing the front end cover, the oil seal should be re¬ 
placed. The procedure is the same as described for the six cylinder 
engine. 

CAMSHAFT REMOVAL 

If the lobes on the camshaft become worn so that the valves are not 
opened fully, or if the camshaft bearings become worn, it will be 
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necessary to install a new camshaft. This is accomplished after removing 
radiator, grille, harmonic balancer, front end cover and timing chain. 
Also remove the valve lifters. The camshaft can be then easily pulled 
forward. All camshaft bearing journals are of the same diameter and 
care must be exercised to avoid damaging the bearings when pulling the 
camshaft from the cylinder block. 

SERVICING V-8 DISTRIBUTOR 

Replacing breaker points and servicing the ignition distributor as 
used on the 1955 and 1956 V-8 is basically the same as on the six 
cylinder model and is given in detail in the chapter on tune-up. To re¬ 
place the points, first release the distributor clamps and remove the 
cap and pull it back out of the way. Next remove the rotor and also the 
screw attaching the condenser to the breaker plate. Then after re¬ 
moving the contact point support lock screw, both points together with 
the condenser and primary lead wires attached to the pivot post, separate 
primary lead wire insulator can be lifted from the housing. Remove 
the screw lock slip and nut attaching condenser and primary wires and 
breaker arm spring to the support as shown in Fig. A-7. 

New points and condenser are then installed. In case the distributor 
on the V-8 is removed from the engine, it is important that when re¬ 
placing it that the two distributor cap clips are parallel with the engine. 
If this is not done some of the oil flow will be cut off from the valve 
mechanism. 



P-3a. Breaker point gap may be adjusted while engine is running. 
Raise the window and insert Hex type wrench to turn adjusting screw. 
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CENTRIFUGAL 

ADVANCE 

MECHANISM 


PRIMARY LEAD 
AND CONDENSER 
LEAD ATTACHING 
SCREW 


SCREWS 


P-3b. Details of 1957 distributor. Note that advance mechanism 
is above the breaker point assembly. 


To remove the eight cylinder distributor, first disconnect the 
distributor-to-coil primary wire from the coil terminal. Next remove 
the distributor cap and rotor. Also mark the position of the rotor arm 
on the distributor housing so that the distributor can be replaced in 
its original position and in that way save retiming the engine. 

Disconnect the vacuum line from the distributor. Then remove the 
distributor clamp bolt and hold down clamp. Note the position of the 
distributor in the cylinder block and then pull the unit up and out. 

Overhauling the distributor should include a thorough examination 
of the distributor cap which would include removal of the high tension 
leads. Before pulling the wires from the wells in the cap, it is advis¬ 
able to mark each wire and the corresponding well from which it is 
removed. Clean each well with fine sandpaper wrapped around a lead 
pencil, making sure that the surface is clean and bright. If there is 
any evidence of cracks or charring in the wells or in the interior of 
the distributor cap, it should be replaced. Also if the high tension 
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P-4. Details of Chevrolet Ramjet fuel injection system. With this 
equipment the 1957 Chevrolet engine develops 1 H.P. per cu. in. 

of displacement. 
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THE FUEL METER, IN GENERAL, IS THE MECHANISM 
ON THIS SIDE OF THE INTAKE MANIFOLD. 


THE AIR METER IS THE MECHANISM ON THIS SIDE 
OF THE INTAKE MANIFOLD. 



P-5. Operational diagram of 
Chevrolet fuel injection system. 
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firing points within the cap are badly eroded, the cap should be re¬ 
placed. 


In 1957, a new type of distributor. Fig. P-3, P-3a, P-3b, was 
installed. The cap of this distributor was provided with a window in 
the side which could be opened and an Allen type wrench inserted to 
adjust the gap of the breaker points. This can be done while the engine 
is running, if desired. Another unusual feature of this distributor is 
that the advance mechanism is placed above the points instead of 
below which has been the customary location in the past. 

HIGHLIGHTS OF FUEL INJECTION 


A fuel injection system was offered as optional equipment by 
Chevrolet in 1957. Chevrolet was the first to announce the adoption 
of such a system. In the Chevrolet application Fig. P-4, two separate 
castings replace the regular production manifold as used on carburetor 
equipped cars. The lower casting made of iron, serves as the top cover 
of the engine, while the upper casting is of aluminum and mounts the 
air induction and fuel metering systems. 


In operation, the accelerator pedal controls the volume of air and 
the volume of air in turn determines the amount of gas delivered 
through the fuel injection nozzles. Fig. P-5. A high pressure pump, 
submerged in a fuel reservoir and driven by the distributor, delivers 
the fuel to a metering chamber from which there are two outlets. The 
lower outlet leads to the nozzles and the upper to an overflow line. 
A plunger sensitive to the flow of air in the system, meters the amount 
of fuel directed toward the cylinders. Pressures at the .011 in. orifices 
of the nozzles measures up to 20 lb. per sq. in. The spray from these 
nozzles is so fine it cannot be seen by the naked eye and is directed 
into the intake ports, immediately before the intake valves. The 
fuel-air mixture is ignited in the usual manner by the spark plug. 


When going down-hill or decelerating, an over-run feature provides 
for a cut out of fuel pressure. This is accomplished by a vacuum 
operated diaphragm located over the high pressure fuel pump which 
opens a valve, thus releasing the pressure and preventing injection of 
fuel into the intake ports. 


A solenoid check on the fuel plunger and an electric choke is 
provided to supply the richer mixture needed for cold weather starting. 
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SERVICING FUEL INJECTION SYSTEM 

To insure continued satisfactory operation of the fuel injection 
system it is important that only clean fuel be supplied to the system. 
The fuel filter should, therefore, be cleaned every 5,000 miles and in 
addition some authorities advise the periodic use of gas-line anti-freeze, 
to absorb any moisture in the fuel supply tank. 

Keeping the system clean of dirt and free of moisture will insure 
long satisfactory use of the system. 

In case of difficulty, it is advisable to replace the various units. 
The nozzles are manufactured to very fine limits and in case of dis¬ 
assembly, the parts for each unit should be kept separate and not mixed 
with parts from other units. Also make sure that the electrical'con- 
nections to the solenoid and the choke are making good electrical 
contact. 
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1955-1956-1957 CHEVROLETS 



P-6. Underneath view of new front suspension system. 


Two views of the new ball joint front suspension system adopted in 
1955 are shown in Figs. P-6 and P-7. Only four points require lubri¬ 
cation instead of the 16 as in the past. Because of the simplicity of 
design, the parts of the suspension system are easily replaced. That 
also applies to the shock absorbers which are placed within the coiled 
chassis spring. By removing the plate. Fig. P-6 at the base of the 
spring, the shock absorber can be removed. Caster and camber are 
adjusted by means of shims placed between the upper control arm 
inner support shaft and the support bracket on the frame. 
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P-7. Front view of ball joint type front suspension system. Number of 
lubrication points has been reduced from 16 to 4. Also note the tubeless 
tire which is standard equipment. 


The adoption of Hotchkiss drive greatly simplifies servicing the 
transmission and rear axle. With the new design, all that is necessary 
is to disconnect the front universal joint, which will then permit the re¬ 
moval of the transmission, or if the differential assembly is to be re¬ 
paired, the rear universal joint is disconnected permitting removal of 
the differential assembly. 


The Bendix type hydraulic brake is continued and the adjusting and 
servicing procedure is the same as described for the previous year. 
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P-8. Direction signal and neutral safety--backup light switch wiring diagrams for 1955 Chevrolet 
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Model 

Wheelbase 

Taxable Horsepower 

Number of 

Cylinders, 

Bore and Stroke 

Piston Displacement 

1 

Compression Ratio 

Maximum 

Brake Horsepower 

AC Spark Plug Model 

Spark Plug Gap 

Breaker Point Gap 

1940 

KA, KH 

113 


6-3 1/2 x 3 3/4 

216.5 

6.25 

85@3200 

AC- 44 

.040 

.022 

1940 

KB 

113 


6-3 1/2 x 3 3/4 

216.5 

6.25 

85@3200 

AC- 44 

.040 

.022 

1941 

AH, AG 

116 


6-3 1/2 x 3 3/4 

216.5 

6.50 

90@3300 

AC-104 

.040 

.022 

1942 

BG, BH 

116 


6-3 1/2 x 3 3/4 

216.5 

6.50 

90@3300 

AC-104 

.040 

.022 

1946 

DJ, DK 

116 


6-3 1/2 x 3 3/4 

216.5 

6.50 

90@3300 

AC-M8 

.040 

.022 

1947 

EJ, EK 

116 


6-3 1/2 x 3 3/4 

216.5 

6.50 

90@3300 

AC-M8 

.040 

.022 

1948 

FJ, FK 

116 


6-3 1/2 x 3 3/4 

216.5 

6.50 

90@3300 

AC-M8 

.040 

.022 

1949 

GJ, GK 

115 


6-3 1/2 x 3 3/4 

216.5 

6.60 

90@3300 

46-5 

.035 

.022 

1950 

Std. Trans. 

115 


6-3 1/2 x 3 3/4 

216.5 

6.60 

92@3400 

46-5 

.035 

.022 

1950 

Power Glide 

115 

30.4 

6-3 9/16 x 3 15/16 

235.5 

6.75 

105@3600 

46-5 

.035 

.022 

1951 

Std. Trans. 

115 


6-3 1/2 x 3 3/4 

216.5 

6.60 

92@3400 

46-5 

.035 

.022 

1951 

Power Glide 

115 

30.4 

6-3 9/16 x 3 15/16 

235.5 

6.75 

105@3600 

46-5 

.035 

.022 

1952 

Std. Trans. 

115 


6-3 1/2 x 3 3/4 

216.5 

6.60 

92@3400 

46-5 

.035 

.022 

1952 

Power Glide 

115 


6-3 1/2 x 3 3/4 

235.5 

6.75 

105@3600 

46-5 

.035 

.022 

1953 

Std. Trans. 

115 

30.4 

6-3 9/16 x 3 15/16 

235.5 

7.1 

108@3600 

44-5 

.035 

.015 

1953 

Power Glide 

115 

30.4 

6-3 9/16 x 3 15/16 

235.5 

7.5 

115@3600 

44-5 

.035 

.015 

1954 

Std. Trans. 

115 

30.4 

6-3 9/16 x 3 15/16 

235.5 

7.5 

115@3700 

44-5 

.035 

.015 

1954 

Power Glide 

115 

30.4 

6-3 9/16 x 3 15/16 

235.5 

7.5 

125@4000 

44-5 

.035 

.015 

1955 

Six Std. Trans. 

115 

30.4 

6-3 9/16 x 3 15/16 

235.5 

7.5 

123@3800 

44-5 

.035 

.018 

1955 

Six Power Gl. 

115 

30.4 

6-3 9/16 x 3 15/16 

235.5 

7.5 

136@4200 

44-5 

.035 

.018 

1955 

Eight Std. Trans. 

115 

45 

V8-3 3/4 x 3 

265 

8.0 

162@4400 

44-5 

.035 

.018 

1955 

Eight Power Gl. 

115 

45 

V8-3 3/4x3 

265 

8.0 

162@4400 

44-5 

.035 

.018 

1956 

Six 

115 

30.4 

6-3 9/16 x 3 15/16 

235.5 

8.00 

140@4200 

AC- 44 

.036 

.019 

1956 

Eight 150, 210, 











Bel Air 

115 

45.0 

8-3 3/4 x 3.00 

265.0 

8.00 

162@4400 

AC- 44 

.036 

.019 

1956 

Eight 150, 210, 











Bel Air 

115 

45.0 

8-3 3/4 x 3.00 

265.0 

8.00 

170@4400* 

AC- 44 

.036 

.019 

1956 

Eight 150, 210, 











Bel Air 

115 

45.0 

8-3 3/4 x 3.00 

265.0 

9.25 

225@5200 

AC- 44 

.036 

.019 

1956 

Corvette 

102 

45.0 

8-3 3/4 x 3.00 

265.0 

9.25 

225@5200 

AC-C-43 

.036 

.019 

1957 

Six 

115 

30.4 

6-3 9/16 x 3 15/16 

235.5 

8.00 

140@4200 

AC- 44 

.036 

.019 

1957 

V-8 Turbo 











Fire 265 

115 

45 

8-3 3/4 x 3.00 

265.0 

8.0 

162@4400 

AC- 44 

.036 

.019 

1957 

V-8 Turbo 











Fire 283 

115 


8-3.87 x 3.00 

283.0 

8.5 

185@4400 

AC- 44 

.036 

.019 

1957 

V-8 Super Turbo 











F.283 

115 


8-3.87 x 3.00 

283.0 

9.5 

220@ 

AC- 44 

.036 

.019 

1957 

V-8 Corvette 

102 


8-3.87 x 3.00 

283.0 

10-1/2 

270@ 

AC-C-43' 

.036 

.019 

1957 

V-8 Corvette 

102 


8-3.87 x 3.00 

283.0 

10-1/2 

283@ b 

AC-C-43 

.036 

.019 


* - with automatic transmission; 205HP@4600 with 

four barrel carburetor and dual exhaust; 225HP@5200 
- with two four barrel carburetors and dual exhaust, 
a - 35 deg. with dual 4 barrel carburetor and special camshaft, 
b - Engine develops 270 HP when equipped with fuel injection. 
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Inclinat: 

1940 

KA, KH 

F 

0 

.006H 

.013H 

3B 

2.311 

so 

40 

105 

14 

5 

0 

-1/4 

1 

1/32 

4 3/4 

1940 

KB 

F 

0 

.006H 

.013H 

3B 

2.311 

80 

40 

105 

14 

5 

2 1/4 

1/8 

7 1/6 

1941 

AH, AG 

F 

0 

.006H 

.013H 

3B 

2.311 

80 

40 

105 

14 

5 

0 

-1/4 

1/32 

4 3/4 

1942 

BG, BH 

F 

0 

.006H 

.013H 

3B 

2.311 

80 

40 

105 

15 

5 

0 

-1/4 

1/32 

4 3/4 

1946 

DJ, DK 

F 

0 

.006H 

.013H 

3B 

2.311 

80 

40 

105 

15 

5 

0 

-1/4 

1/32 

4 3/4 

1947 

EJ, EK 

F 

0 

.006H 

.013H 

1A 

2.311 

80 

40 

105 

15 

5 

0 

-1/4 

1/32 

4 3/4 

1948 

FJ, FK 

F 

0 

.006H 

.013H 

1A 

2.311 

80 

40 

105 

15 

5 

0 

-1/4 

1/32 

4 3/4 

1949 

GJ, GK 

F 

0 

„006H 

.013H 

1A 

2.311 

80 

40 

105 

15 

5 

1/2 

1/2 

1/16 

4 

1950 

Std. Trans. 

F 

0 

.006H 

.013H 

1A 

2.311 

80 

40 

105 

15 

5 

1/2 

1/2 

1/16 

4 

1950 

Power Glide 

F 

0 

Hyd. 

Hyd. 

16B 

2.311 

80 

40 

105 

15 

5 

1/2 

1/2 

1/16 

4 

1951 

Std. Trans. 

F 

0 

.006H 

.013H 

1A 

2.311 

80 

40 

105 

15 

5 

1/2 

1/2 

1/16 

4 

1951 

Power Glide 

F 

0 

Hyd. 

Hyd. 

16B 

2.311 

80 

40 

105 

15 

5 

1/2 

1/2 

1/16 

4 

1952 

Std. Trans. 

F 

0 

.006H 

.013H 

1A 

2.311 

80 

40 

105 

15 

5 

1/2 

1/2 

1/16 

4 

1952 

Power Glide 

F 

0 

Hyd. 

Hyd. 

16B 

2.311 

80 

40 

105 

15 

5 

1/2 

1/2 

1/16 

4 

1953 

Std. Trans. 

F 

0 

.006H 

.013H 

1A 

2.311 ‘ 

95 

40 

105 

15 

5 

1/2 

1/2 

1/16 

4 

1953 

Power Glide 

F 

0 

Hyd. 

Hyd. 

16B 

2.311 

95 

40 

105 

15 

5 

1/2 

1/2 

1/16 

4 

1954 

Std. Trans. 

F 

0 

.01 OH 

.020H 

1A 

2.311 

95 

40 

105 

16 

5 

1/2 

1/2 

1/8 

4 

1954 

Power Glide 

F 

0 

Hyd. 

Hyd. 

10 1/2B 

2.311 

95 

40 

105 

16 

5 

1/2 

1/2 

1/8 

4 

1955 

Six Std. Trans. 

F 

0 

.006H 

.013H 

1A 

2.311 

95 

40 

105 

16 

5 

0 

1/2 

5/32 

4 

1955 

Six Power Gl. 

F 

0 

Hyd. 

Hyd. 

10 1/2B 

2.311 

95 

40 

105 

16 

5 

0 

1/2 

5/32 

4 

1955 

Eight Std. Trans. 

V 

0 

.008H 

.016H 

12B 

1.999 




16 

4 

0 

1/2 

5/32 

4 

1955 

Eight Power Gl. 

V 

0 

Hyd. 

Hyd. 

18B 

1.999 




16 

4 

0 

1/2 

5/32 

4 

1956 

1956 

Six 

Eight 150, 210, 

F 

0 

Hyd. 

Hyd. 

10 1/2B 

2.3115 

95 

40 

65 

16 

5 

1 

1/2 

5/32 

4 

1956 

Bel Air 

Eight 150, 210, 

V 

0 

Hyd. 

Hyd. 

18B 

1.9995 

65 

35 

65 

16 

4 

1 

1/2 

5/16 

4 

1956 

Bel Air 

Eight 150, 210, 

V 

0 

Hyd. 

Hyd. 

18B 

1.9995 

65 

35 

65 

16 

4 

1 

1/2 

5/16 

4 


Bel Air 

V 

0 

.008H 

.018H 

31.7B 

1.9995 

65 

35 

65 

16 

4 

1 

1/2 

1/2 

1/2 

5/16 

1/16 

5/32 

4 

1956 

Corvette 

V 

0 

.008H 

.018H 

21 1/2B 

1.9985 

65 

35 

65 

16 

4 

1/2 

1 

4 

1957 

1957 

Six 

V-8 Turbo 

V 

0 

Hyd. 

Hyd. 

10 1/2B 

2.3115 

95 

40 

65 

16 

5 

4 

1957 

Fire 265 

V-8 Turbo 

V 

0 

Hyd. 

Hyd. 

18B 

1.9995 

65 

35 

65 

16 

4 

1 

1/2 

5/32 

4 

1957 

Fire 283 

V*-8 Super Turbo 

V 

0 

Hyd. 

Hyd. 

12 l/2a 

1.9995 

65 

35 

65 

16 

4 

1 

1/2 

5/32 

4 


F.283 

V 

0 

.012H 

.018H 

12 l/2a 

1.9995 

65 

35 

65 

16 

4 

1 

1/2 

1/2 

1/2 

5/32 

5/32 

5/32 

4 

1957 

V-8 Corvette 

V 

0 

• 012H 

.018H 

35 

1.9995 

65 

35 

65 

16 

4 

1 


1957 

V-8 Corvette 

V 

0 

.012H 

.018H 

35 

1.9995 

65 

35 

65 

16 

4 

1 

4 


A - After top center. 

Hyd - Hydraulic valve lifters. 
V - Vibration damper. 

F - Steel ball in flywheel, 

H - Hot 

B - Before top center. 
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Chevrolet Number One, a six cyl¬ 
inder, 26 h.p. car produced in 1912. 
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1957 Chevrolet "Two-Ten" Sport Sedan. V-8 Super Turbo Engine with 
8 cylinders, 3.87 bore, 3.00 inch stroke, has compression ratio of 9.5 
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INDEX 


A 


Accelerator Linkage, 182 
Accelerator Pump System, 89 
Air Cleaners, 103 
Anti-Freeze, 110 

B 

Ball Joint Front 
Suspension, 219 
Battery, Checking with 
Hydrometer, 183 
Battery, How to Test, 2 7 
Battery Service Kinks, 181 
Battery Trouble Shooting, 184 
Bearing, Main Replacing, 65 
Bleeding Hydraulic Brakes, 125 
Brake, 

Bendix, Adjusting, 122 
Huck Type, 116 
Parking, 120 
Brakes, 

Bleeding Hydraulic, 125 
Master Cylinder Service, 125 
Brake Drums, Checking, 127 
Brake Service Section, 115 
Brake Shoe, Replacing, 122 
Brake System, 

Hydraulic Servicing, 123 
Trouble Shooting, 128 
Brake Tubing, Replacing, 126 
Breaker Point Gap, 

Adjusting, 18 
V-8 Adjustment, 213 
Breaker Points, Checking, 16- 

c 

Camber Angle, 163 
Camshaft Assembly, 56 


Camshaft Removal, V-8, 212 
Carburetor, 

Adjusting, 31, 81 
Carter, 32, 83 
Float System, 89 
Fuel Systems Section, 81 
Heat Section Tube, 100 
Idling Speed Adjustment, 83 
Power System, 88 
Rochester, 32, 85 
Rochester, Disassembling, 91 
Carburetor Bowl, 

Disassembling, 93 
Carburetor Float, Adjusting, 101 
Carburetor Float Level, 
Adjusting, 84 
Carter Carburetor, 83 
Caster Angle, 162 
Chevrolet Six Engine, 

Section View of, 50 
Choke, Automatic, 90 
Choke Rod, Adjusting, 102 
Clutch Linkage, Details of, 130 
Clutch Servicing Section, 129 
Clutch Trouble Shooting, 132 
Compression, How to Check, 10 
Compression Pressures, 9 
Condenser, Replacing 
Ignition, 20 
Connecting Rod 
Bearings, Replacing, 63 
Connecting Rod Removal, 58 
Connecting Rods, 

Lubricating, 59 
Replacing, 68 
V-8, 211 

Control Arm Shaft, 

Removing, 169 
Cooling System 
Service Section, 109 
Trouble Shooting, 114 
Crankshaft Assembly, 56 
Cylinder, 

Measuring Diameter of, 62 
Cylinders, Deglazing, 62 


229 


FIX YOUR CHEVROLET 


Cylinder Head, 

Cleaning, 37 
Exploded View of, 34 
Cylinder Heads, V-8, 209 
Cylinder Head Bolts, 

Tightening Sequence, 43 
Cylinder Ridge, Removing, 59 

D 

Detonation, Causes of, 76 
Differential Carrier, 
Assembling, 157 
Distributor, 

Delco Remy, 15 
Installing, 24 
Overhaul, 22 
Servicing V-8, 213 
Wrench for, 17 

Distributor Cap, Removing, 210 

E 

Electrical Circuit, 

Starting Motor, 183 
Electrical Service Section, 177 
Electrical Trouble Shooting, 184 
Electrical Unit Layout, 178 
Electrical Wiring Diagram, 179 
Engine 

Idle, Rough, 77 
Lifting, 52 
Lubrication, 195 
Misses, Causes of, 77 
Mounting, Adjusting, 57 
Mounts, Replacing, 53, 55 
Noises, 71, 78 
Oil Recommendations, 197 
Overhaul Section, 49 
Removal, 49 
Trouble Shooting, 73 
V-8, 205 

F 

Fan Belt, Adjusting, 111 


Front Spring, Removal, 172 
Front Suspension, 

Ball Joint, 219 
Lubricating, 200 
Parts, 166 

Front Wheel Bearings, 

How to Adjust, 174 
Fuel Consumption, 

Excessive, 107 
Fuel Injection 
System, 215 to 218 
Fuel Pump, 104 
Fuel System 
Trouble Shooting, 107 

G 

Gas Line Disconnecting, 51 
Gasoline Gauge, 18 7 
Gearshift, Vacuum, 139 
Gearshift Linkage, 

Checking, 135 
Generating System 
Trouble Shooting, 184 
Generator, 

Chevrolet, Typical, 181 
Lubricating, 198 

H 

Hard Starting, Causes of, 75 
Headlamps and Circuit 
Trouble Shooting, 186 
Headlight Aiming Screen, 189 
Headlights, Replacing 
and Adjusting, 188 
Heat Valve, Manifold, 28 
Horns, 188 
Hydraulic Brakes, 

Servicing, 123 
Hydraulic Valve Lifters, 31 

I 

Idling, Fast, 

Adjusting for, 87 
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INDEX 


Ignition Wires, 

High Tension, 21 
Ignition System 
Trouble Shooting, 185 
Injection System, 

Fuel, 215 to 218 


K 

King Pin Inclination, 165 
Knocks, Engine, Types of, 71 

L 

Lower Control Arm, 
Replacing, 173 
Lubrication Diagram, 196 
Lubrication Section, 195 

M 


Manifold Heat Valve, 28 
Manifold Ports, 203 
Master Cylinder, 

Brake, Servicing, 125 
Removing, 126 


N 

Noises, Engine, Types of, 71 

0 


Oil Consumption, 
Excessive, 74 
Oil Pan 
Assembly, 56 
Removal, 58, 211 
Oil Pump Removal, 69 
Oil Seal, Replacing Rear 
Main Bearing, 69 


P 


Pinion and Ring Gear 
Adjustment, 158 
Piston 

Assemblies, V-8, 211 
Clearance, Measuring, 61 
Pins, 60 
Ring End Gap, 

Measuring, 66 
Ring Groove, Cleaning, 60 
Ring Replacement, 58 
Piston Rings, Installing, 67 
Power, Lack of. Causes, 73 
Power, Obtaining More, 201 
Powerglide Linkage 
Adjusting, 145 
Powerglide Transmissions, 
142, 150 

Powerglide Trouble 
Shooting, 147 
Pump, Fuel, 104 

R 

Radiator Cap, 111 
Ramjet Fuel Injection 
System,215 to 218 
Rear Axle 

Assembly, Removing, 153 
Oil Seals, Replacing, 152 
Pinion Shaft, 155 
Section View of, 152 
Service, 151 
Trouble Shooting, 159 
Reversing Switch, Ignition, 25 
Rochester Carburetor, 85 
Assembling, 94 
Rocker Arm 

Identification Numbers, 41 
Rocker Arms, V-8, 206 

S 


Screen, Highlight Aiming, 189 
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Spark Plug Gap, 14 
Spark Plug Types, 13 
Speed, 

Obtaining More, 201 
Power Section, 201 
Speed Equipment, Special, 202 
Speedometers, 

Care of, 191 

Spring, Front Removal, 172 
Front Suspension 

Service Section, 161 
Starter Linkage, 182 
Starting Motor 
Electrical Circuit, 183 

Starting Motor Service, 181 
Steering Idler 
Arm Removal, 172 
Steering Trouble Shooting, 175 
Stoplight and 

Circuit Trouble Shooting, 188 

T 

Tappets, Adjusting Valve, 28 
Thermostat, Checking, 112 
Throttle Body, 

Disassembly of, 93 
Tie Rod Ends, Replacing, 171 
Timing Chain Replacement, 212 
Timing Cover Oil Leaks, 
Curing, 70 
Tire Wear 

Trouble Shooting, 175 
Toe-In, Front Wheel, 163 
Transmission, 

Exploded View of, 136 
Main Shaft, Removing, 138 
Powerglide, Lubricating, 199 
Powerglide, Servicing, 143 
Removing, 135 
Servicing Section, 133 


Standard, 133 
Synchro-Mesh, 140 
Trouble Shooting, Engine, 73 
Tune-Up, Ignition, 11 
Tune-Up Section, 9 

U 

Universal Joint, 155 
Replacing, 161 
Upper Control, 

Arm, Replacing, 174 

V 

Vacuum Gearshift, 139 
Valve Conditioning Section, 33 
Valve Guides, 39 
Position of, 38 
Valve Lifters, Adjusting, 47 
Hydraulic, 31, 44, 45, 205 
Reassembling, 47 
Valve Noises, 45 
Valve Rocker Arms, 
Assembling, 42 
Valve Seats, Cutting, 38 
Valve Spring, Compressing, 35 
Valve Tappets, Adjusting, 28 
Voltage Regulator, 179 

W 

Water Pump 
Servicing, 113 
Wheel Cylinder, 

Exploded View of, 117 
Wheel Cylinders, 

Replacing, 124 

Windshield Wiper Service, 192 
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